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Original Article. 


THE “MUSCULAR SENSE”; ITS NATURE AND 
CORTICAL LOCALISATION. 


BY H. OHARLTON BASTIAN, M.D., F.B.8. 
Professor of Clinical Medicine and of Pathological Anatomy ù in 
University College, London, 
Havine been honoured by a request from the Council of the 
Neurological Society to open a debate upon “The Muscular 
Sense; its Nature and Cortical Localisation,” I willingly 
undertook this duty, not because I thought the, task an easy 
one, but, recognising to the full all the inherent difficulties 
of the subject and the unsettled “state of opinion thereon, I 
fully concurred in the notion that such a discussion might do 
much good. If it does not lead to the immediate settlement 
of the many points still in dispute, it may, at least, serve to 
biing out into clearer light the nature of the problems to 
be settled by future workers and thinkers, in order that 
unanimity may ultimately prevail. I say “thinkers” advisedly, 
because this is eminently one of those subjects on which 
observation and experiment ‘alone will not suffice, especially 
observations and experiments conducted upon lower animals, 
"y~ INTRODUCTION. 

. It may be regarded as a physiological axiom, that all pur- 
posive movements of animals are guided by sensations or by 
afferent impressions of some kind. 

Physiologists know that the several kinds of movements 
1 Paper “ead before the ears Society of London, on December 16, 1886, 
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which animals are kectstomed to perform are only artificially 
and for purposes of convenience divided into such classes as 
(1) reflex or automatic, (2) secondary-automatic, (8) instinc- 
tive, (4) ideo-motor, or (5) voliéional. 

From the point of view of the dependence of these several 
kinds of movement upon sensation, or upon afferent impres- 
sions either actual or revived, no fundamental distinction can 
be drawn between, them. 

In reply to this it might be alleged that volitional move- 
ments constitute a class apart, seeing that their performance 
implies as a necessary factor, which the others do not, the 
presence of, and illumination derived from, Consciousness. 
But it must be borne in mind, (a) that Consciousness is not 
- itself a factor, it is rather of the naturo of an epiphenomenon ; 
(b) that it exists in varying degrees during the executions 
of different kinds of voluntary movements, being of maximum 
intensity during the performance of unfamiliar muscular 
actions and of minimum intensity (almost vanishing) in 
association with easy and familiar voluntary acts; and (c) that 
as a matter of fact, it is often almost impossible to draw any- 
thing like a dividing line between ideo-motor and voluntary 
movements, so insensible are the gradations between them. 

If we compare for a moment a simple reflex movement with 
a volitional movement, some important differences may never- 
theless be found, which are of great significance from the 
point of view of the subject with which we are now concerned. 

A reflex movement may be evoked and guided to its com- 
pletion by afferent impressions which are wholly unfelt; we 
have here apparently nothing else than a direct relation 
established between the paths of afferent impressions and the 
nervous cell and fibre tracts needful for evoking the suitable 
activity of some definite sets of muscles. In other words, the 
line of least resistance for the molecular movements set up in 
the cells on the afferent side is found to lie along the inter- 
mincial fibres connecting these with certain groups of motor 
cells, and thence outwards through their efferent nerve fibres 
to the muscles, Even in ideo-motor movements something 
of the same kind seems to occur; that is to say, there seems to 
be an equally well-formed beaten tract (by means of nerve 
fibres) between the cells of the perceptive centres in which 
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the idea or revived sensory process ocdurs, and the particular 
motor mechanisms connected therewith, whose excitation gives 
rise to the fitting movement. 

But simple, familiar, voluntary movements are attended by 
80 little conscious illumination as to be often indistinguishable 
in every way from ideo-motor movements, The utterance of 
words in ordinary speech, that is, in the person’s own language, 
is ‘effected by movements which may be desdribed either as 
voluntary or as ideo-motor. The whole act of speech is truly 
a voluntary performance; but the enunciation of each word 
takes place with all the ease and lack of attention typical of 
an ideo-motor movement. It is, however, in the performance 
of a new or unfamiliar voluntary action that we find the 
widest divergence from the phenomena attendant upon the 
execution of a simple reflex movement. Here we have the 
full blaze of consciousness, the whole attention of the per- 
former, directed to the production of the movement in the 
desired manner, though this result may not be attained till 
more or less marked failure -has occurred on many occasions. 
What can guide these endeavours to perform new movements 
save sensory impressions, actual or revived? What is the 
result of this concentration of attention upon present and 
revived sensory processes? This latter question cannot be 
_ answered definitely and in detail, but seeing that one result of 
practice is to make the new movement after a time quite easy 
of execution, and that further practice still causes it to recur 
with such facility that it may be fully entitled to take rank as 
an ‘ideo-motor’ or even as a ‘secondary automatic’ movement, 
we are fairly entitled to conclude, that one of the hidden effects 
whose existence we can only infer has been the laying down of 
beaten paths for efferent stimuli, from the sensory centres 
which have been concerned in guidance (the stimuli in 
question being in part, at least, the molecular movements 
occasioned by the revived activity of the sensorial centres) to 
the particular combinations of motor nerve mechanisms whose 
excitation is needfal for evoking the movements in question. 

But if it be assumed that this is what occurs when, by dint 
of long practice, an at first difficultly-execyyed voluntary 
.movement becomes, in process of time, a movement so easy of 
execution as to recur independently of conscious gttention, 
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with machine-like regularity, three important consequences 
follow :-— ne 

In the first place, it seems to afford an organic proof "that 
even as in ideo-motor actions, 4 in voluntary movements, the 
immediately evoking stimuli flow out from the sensory centres 
concerned with the production of such movements—the 
voluntary movement grows into the ideo-motor movement, 
and then unmistakeably the guidance is wholly through the 
sensory centres, for then (as we have seen in the case of a 
simple reflex movement) the line of least resistance for 
molecular movements from the sensory cells is through certain 
new communicating fibres bringing them into relation with 
definite groups of motor nerve mechanisms. ; 

Secondly, it seems clear that the same motor mechanisms 
must be concerned with the production of the new voluntary 
movements as with the idev-motor or secondary automatic 
movements into which they become converted at a later date. 
We have to do in these two sets of cases with differences in 
the degree of perfection of the nervous mechanisms, and 
with different degrees of perfection in the functional and 
structural relations between the sensory and the motor 
mechanisms especially, rather than with an alteration in the 
position in which the movements are, so to speak, organised. 
It is, therefore, in my opinion, a fundamental error to look 
for. special voluntary motor centres The strictly motor side 
of voluntary motor mechanisms should be identical with, or 
lie side by side with, the strictly motor side of “ ideo-motor”’ 
or “ secondary-automatic ” mechanisms of the same type. 

Thirdly, we may safely conclude, that when once the ways 
or beaten tracts have been laid down by which certain sensory 
departments are connected with certain motor mechanisms for 
the performance of voluntary movements, the former may be 
incited to renewed (or ideal) activity, and may be followed by 
appropriate responsive movements, almost if not quite inde- 
pendently of, and certainly without any need for, Consciousness 
as an attendant of such revived sensorial activity: in other 


` words, when once the internuncial tracts have been clearly 


established fngm cortical sensory centres to motor mechaypisms, 
it is not in the least necessary that Consciousness should be an 
appanagg of this revival, since even the unfelt recall by associa- 
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: tional processes of activity in the guiding sensory centres, may 
by’ causing an outflow of molecular movements, now suffice 
with ‘machine-like regularity to evoke the accustomed motor 
reactions, as in the case of a skélled dancer or a skilled player 
upon a musical instrament. 


, Sensations RESULTING FROM MOVEMENT : KIN ASTHETIO 
IMPRESSIONS. 


Before entering into any details concerning the sensory 
guidance of movements in general, something requires to be 
said about one particular class of sensory impressions which 
are of great importance in this relation. I refer to the body 
of sensations which result from or are directly occasioned by 
movements. This constitutes a complex of impressions which, 
for the sake of convenience of reference as well as for the 
purpose of indicating their common functional relations, I 
have proposed’ to include under the designation Kinæsthestis, 
or the “sense of movement,” perhaps I ought rather to have 
spoken of “sensations of movement,” as Wundt does,? but the 
former term is more in accordance with those already in use 
in connection with this subject (e.g., “muscular sense,” and 
“ sense of force”). Impressions of various kinds combine for 
the perfection of this “sense of movement,” and in part its 
cerebral seat or area corresponds with the sense of touch, 
Thus, under it are included, as its several components, 
cutaneous impressions, impressions from muscles and other 
deep textures of the limbs (such as fasciæ, tendons, and 
articular surfaces) all of which yield conscious impressions of 
various degrees of definiteness; whilst, in addition, there 
seems to be a highly important set of unfelt or but little felt 
impressions which guide the volitional activity of the brain, in 
ways hereafter to be defined, and which serve to bring it into 
relation with the different degrees of contraction of all muscles 
that may be called into action." 

1 “The Brain as an Organ of Mind,’ 1880, p. 548. i 

* Wundt says :—“ Les sensations du mouvement, comme nous avons montré 
préoédemment, sont pour nous des produits fustonnés complexes, provenant do 
sensations d'origine différente” (' Kidm. de Psych. physiol’ P tas franç , 1886, 


i, p. 421. 
+ I have introduced a qualifying phrase after the word “unfelt” above, because 
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.By means of this cbmplex of sensory impressions we are 
made acquainted with the position and movements of our 
limbs, we are enabled to discriminate between different degrees 
of “ resistance ” and “ weight, and by means of it the brain 
also derives much unconscious guidance in the performance of 
movements generally.* 

Of course it may be easily said, and doubtless will be said, 
by those who have not yet realized the importance of bestowing 
special attention upon this complex of impressions, that it is 
unsuitable to describe as though it were a distinct endowment, 
the means by which we receive and appreciate a group of 
impressions having such diverse sources of origin. This mere 
‘technical or formal objection seems to me, however, to have 
little weight, when we consider that from a functional point of 
view they constitute a group of impressions altogether apart, 
recurring with extreme frequency, and always in more or less 
similar combinations, during almost eyery hour of our waking 
life—subserving also, as we hope hereafter to show, a most 
important purpose. I think, therefore, we are warranted in 
speaking of the reception of this group of sensations under the 
name of kinesthesis, or the sense of movement. There will 
certainly be a real convenience in being able to allude to 
such impressions briefly, as ‘kinesthetic impressions.’ It is 
confessedly a mixed group partly “intrinsic” and partly 
“extrinsic” in their origin. 


on reflection I think I have been wrong hitherto in saying that “ muscular sense” 
impressions are wholly unfelt. There must be a kind of consciousness associated 
with them if, as seems now to be established, our knowledge of the position of 
our limbs, as well ag of differences in weight, is in the main due to “ muscular 
gense” impressions, 

1 These impiessions are almost always closely linked with others of a tactile, 
visual, or auditory order, so that their associated ideal recall presents no sort of 
difficulty, and the question whether, when recalled, they reveal themselves in 

» consciousness or not is one which has no sort of importance for, as Ribot says, 
consciousness “n’est cause de rien.” Writing in- the ‘Revue Plulasophique,’ 
June, 1884, p. 689, L. Manouvrier pointedly illustrates this in the following 
manner: “ En son absence, les cellules cérébrales peuvent être le théAtre d'opéra- 
tions très parfaites auxquelles peuvent succéder des mouvements tgs bien ap- 
propiiés ef coordonnés, tout comme sil y avait ou production de conscience. La 
seule différence est que le cerveau sert alors de substiatum & cca opéiations 
nerveuses sans Idonnatire, tandis que, dang Pétaé opposé, il les subit consciem- 
ment, voilà tout,” 
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From one point of view, ardal important differences 
‘separate this synchronous and fused group of impressions from 
all other sensory impressions—differences to whicli it will be 
as well at once to allude. = j $ 

Ordinary extrinsic sensorial impressions commonly play the 
part of instigators to mévement. Thus impressions of smell, 
sight, hearing, touch, and teste are either the immediate or 
the remote instigators of the great majority of the movements 
executed by animals. ; 

The movements so stimulated are -in almost all cases of a 
more or leas purposive type, directed, that is, to the attain- 
ment of some end. 

During the whole time that such movements are being 
evoked the animal is constantly receiving those groups of mixed 
afferent impressions which we have styled “kinesthetic,” 
called into existence by the mere movements themselves. 

Kinesthetic impressions are never instigators of movement 
in the same sense that olfactory impressions may be insti- 
gators of movement. Visual impressions and auditory im- 
pressions are not only frequent instigators of movement, they 
are also respectively all-important guides for certain classes of 
movements. From a functional point of view, kinesthetic 
impressions are guides only ; these functional- uses are, however, 
co-extensive with movements themselves, since in conjunction 
either with visual or with auditory impressions they act as 
guides for all sorts of movements. As it is with visual and 
auditory, so is it with kinesthetic impressions, their guiding 
‘influence in the production of movements is brought to bear 
partly under the form of actual sensations and partly under the 
form of revived impressions (the memories Of past activity). 

Seeing that kinesthetic impressions must be as numerous 
and as endlessly diversified, in their kinds and combinations 
as movements themselves, it follows that large tracts of the 
brain ought to be concerned with their registration for future 
use in the guidance of all kinds of voluntary movements.’ 


1 I purposely leave ont of account for the present the faot, that kinesthetic 
impressions enter largely into the composition of nearly sll our visual and tactilo 
impreagions ; movements of the eyes, or movements of the s and fingers, not 
only vastly increasing the range of possible visual or tactile impressions, but also 
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Except during the dast forty years, the occasional refer- 
ences which have from time to time been made to kinesthetic 
impressions have appeared rather in the writings of philo- 
sophers, than in those either pf physiologists or pathologists. 
Yet the first mention of such impressions goes back, according 
to Sir William Hamilton, to a rather*remote past. He tells us 
that two Italian physicians, Julius Cesar Scaliger, in 1557, and 
Cesalpinus of, Arezzo in 1569, quite independently of one 
another, were the’ first to recognize and definitely state that 
the exercise of our power of movement is the means whereby 
we are enabled to estimate degrees of “ resistance,” and that by 
a faculty of “active apprehension” which was by them con- 
trasted with touch as “a capacity of sensation or mere 
consciousness of passión.” These early references to such an 
endowment, like those of Maine de Biran and Sir William 
Hamilton himself, have for the most. part supposed the 
existence of a separate faculty or endowment associated with 
volition, or the mere will to move, to which such names as 
the “ sense of effort,” the “sense of force” or the “ locomotive 
faculty ” have been given-—agreeing very closely with what 
Wundt has since termed the “sense of innervation.” 

Some of the causes why physiologists should for so long 
have paid but scant attention to this class of impressions may 
be thus enumerated :— 

(1) The most typical and important group of kinesthetic 
impressions, viz., those derived from the muscles themselves, 
belong like visceral impressions, to the class of “intrinsic” 
sensations, which, as a whole, receive but little of our conscious 
attention under all ordinary conditions of life. These are 
“means” rather than “ends,” and consequently soon become 
sub-conscious modes of activity. 

(2) These impressions are not directly concerned with the 
organism’s life of relation—that is, they do not directly 


entering as it were into their very structure, and thereby enabling us to recognise 
and judge what philosophers call the primary qualities of matter, viz., solidity, 
extension, figure, etc. I also omit further mention of the fact, that kinmsthetio 
impressions likewise act as guides in the great class of reflex movements which 
are produced in mndently of the cerebral hemispheres, by the mesencephalon 
and cerebellum, að well as by other sensori-motor couples of lower grade.* 
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- stimulate its converse with the outstde’world. Impressions 
. detived from movement cannot in themselves be, nor are they 
when ideally revived, first-hand instigators of movement, how- 
ever much they may aid ingthe repetition of movements 
previously effected. . 

(8) Owing to the nature of this sensory endowment, it is 
one which cannot be investigated by experiments upon 
animals. The presence or absence of ordinary sensory en- 
dowments may be tested in the lower animals, by looking 
for the recurrence or not of some particular motor reactions 
which we know are apt to be excited by the presentation of 
this or that stimulus to the sense which is being tested. The 
‘sense of movement being however a so-called “intrinsic” 
‘sense, and not an instigator of movements, cannot be tested in 
this manner. Indeed it may be safely said that no experi- 
ments that can be made upon the lower animals, even upon 
monkeys, are capable of throwing any decisive and direct light 
upon the presence or absence of the most important element 
in this endowment, viz. the iinpresgons emanating from 
contracting muscles. 


The Muscular Sense. 


It should be stated here that the announcement of the 
existence of a “special class” of sensations emanating from 
muscles, came from Sir Charles Bell. He first postulated the 
existence of a special endowment, to which he applied the 
name “muscular sense,” whilst the reality of the sensations 
emanating from muscles was first demonstrated and accurately 
estimated by the experiments of E. H. Weber,’ who, however, 


1 Thus it happens, perhaps, that the evidence on which Ferrier relies in 
support of the notion, that the “muscular sense” was defeotive in three monkeys 
operated upon by him (Ses ‘Functions of the Brain,’ 2nd ed., 1886, pp. 385, 
840, 844), is no more convincing to me, than is the evidence of Hitsig and 
Nothnagel to him, in support of their cortical localisation of muscular sense 
centres (p. 879), We must have observations on men and women for the solution 
of this problem, who can tell us what they know of the position of their limbs, 
and of their movements (active or passive), ss well as concerning their ability 
to appreciate differences in weight. 

2 Apnotationes anatom. (Progr. collecta.) Proleg. xiL aP. Tastsinn und 
Gemeingefihl. 
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spoke of the endowment by which we are enabled to dis- 
criminate different degrees of “resistance” or weight, as the 
“sense of force.” E.H. Weber was the first to make definite 
investigations as to the differgnces in weight which could be 
appreciated by the mere tactile sense of contact and pressure 
whilst the hand was at rest on a flat stirface, and, subsequently, 
to ascertain by careful experiments that a considerably 
heightened power'of discrimination existed when the muscles 
were called into play—that is, by no longer allowing the hand 
to rest upon a flat surface, but by slowly moving the arm 
when different weights were successively placed upon the 
palm. Numerous comparative experiments of this kind 
made by Weber, and since confirmed by other investigators, 
have shown, that the activity of the muscles adds greatly to 
our ability to discriminate differences in “weight” or “re- 


-sistance.” Thus, by the mere sense of cutaneous pressure it 


has been found that the addition of one-third of the original 
weight, whatever it may have been, is needful to produce a 
perceptibly different impression; while, on the other hand, 
when muscles are allowed to be called into play the power of dis- 
crimination is so greatly heightened that an addition of no more 
than yth of the original weight is generally capable of yield- 
ing a distinguishable difference in the resulting impressions. 

This constitutes, in fact, the physiological proof of the 
existence in us of a distinct ability to discriminate different 
degrees of weight or resistance by impressions resulting from 
various states of tension or contraction in our muscles. This 
ability is lost in certain diseases, and its absence gives rise to 
disordered movements when the eyes are closed, as well as to 
ignorance of the position of the limbs and other related defects. 

For the better understanding of this part of our subject it 
seems best to record here, in sequence, the different cases to 
which I desire to call attention, for the purpose of illustrating 
the nature of the defects themselves, as well as the nature of 
the diseases with which they are most commonly associated. 

As samples of this kind of evidence I will first cite a fow 
details (all that I have been able to find) concerning two cases 
which were regorted at atime when no particular attention had 
been given to such morbid phenomena. 
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“In February, 1790, a German schoolmaster, after extreme 
worry, was seized with an insensibility extending over the whole , 
body. Movements wére freely executed at all the joints, and all 
his muscles were entirely under the influence of the will, though 
the patient had no feeling of having executed movements. He could 
move his toes separately ar together at will, but in order to know ` 
whether the movement had really taken place he was obliged to assure 
himself by means of his eyes. He walked quite easily, though it 
seemed to him as if he did not make use of his own legs.”? 

Demeaux? gives details concerning a woman suffering from hemi- ` 
anesthesia, which show the complete loss in her of the sensations 
coming from muscles, as well as of all other modes of sensibility, 
superficial and deep, in the affected limbs. He says :—‘ She put 
her muscles in action under the influence of her will, but she had 
no consciousness of the. movements which she executed ; she knew 
not what was the position of her arm—it was impossible for her to 
say whether it was extended or flexed. If one told the patient to 
raise ber hand to her ear, she executed the movement immediately ; 
but when my hand was interposed between her own and the ear, 
she was not conscious of it; if I stopped her arm in the midst of 
its movement, she did not become aware of it, If I fixed, without 
allowing her to be aware of it, her arm upon the bed and told her 
to raise the hand to her head, she strove for an instant and then 
became quiet, believing that she had executed the movement. If 
I induced her to try again, showing her that her arm had 
remained in the same place, she attempted to do so with more 
energy, and as soon as she was compelled to call into play the 
muscles of the opposite side [of the body], she recognized that the 
movement was opposed.” 


In these cases the so-called “muscular sense” was clearly 
absent, and_so were all kinwsthetic impressions in the affected 
limbs, leading to an ignorance of their position and movements. 
Details will now be given concerning another very remarkable 
case, of a somewhat different type, which was examined with 
great care and reported at length by Landry,’ in his interesting 
“ Mémoire sur la paralysie du sentiment d’activité musculaire.” 


The’ patient was a physician, fifty-five years of age, who, from 
Landry’s account, I judge to have been clearly suffering from 


1 Reported in Hufeland’s ‘Journal,’ and quoted by Bellion in his ‘ Recherch, 
sur la Pathol. et Physiol des Sens. tactiles, Thèse de Paris, 18%, p. 46. 
` 2 Des Hernies Orurales,’ Thèse de Paris, 1843, p. 100. 

2 ‘Gaz, des Hôpitaux,’ 1855, Obs. IIL, p.270. . 
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locomotor ataxy of ah unusual type. In regard to his power of 
executing movements with his eyes open and closed respectively; 
and as to his knowledge of his movements and of the different 
degrees of tension in his muscles, the following quotations may be 
made:— ' 

“Voluntary contraction seemed to shave lost nothing of its 
energy. When seated or in the lying posture he easily elevates 
his lower limb and maintains it elevated for a long time without 
apparent fatigue, only the limb is the seat of oscillations which he 
always in part controls when he sees them. He has no idea of the 
more or less extensive and violent passive movements which his 
limbs are made to undergo. Active movements are not even 
appreciated as soon as he ceases to watch them. Thus, after 
having made him close his eyes, if he is asked to move one of his 
lower limbs in whole or in part, he does it, but cannot say whether 
the movement executed is great or small, energetic or feeble, 
or even whether it has really taken place; and when made to 
open his eyes whilst he is moving his leg from right to left, for 
example, he declares that he had only a very inexact idea of this 
action. In the same way if after having specified to him some 
aim to be accomplished, and having made him measure the 
distance with his eye, he is told, without looking, to bring his 
foot to the spot, it remains on this side of it or goes beyond without 
his suspecting it, or if he succeeds it is only by chance. On the 
contrary, when he watches the movement of his foot he easily 
places it correctly... . In fact, when he cannot see his limbs, he 
is no longer conscious of their existence—he is ignorant of their 
position. When in his bed he loses them, so to speak, and has to 
search for thom with his hands. In the sitting posture, he often 
seeks to extend or to flex them when they are already in these 
positions. If, having the wish to execute a movement, I prevent 
it, he does not perceive it and attributes to the limb the position 
which he had intended to give to it. He neither appreciates the 
resistance one opposes to his movements, nor weights with which 
one charges his limbs. He easily raises a very heavy object when 
he has estimated its weight by sight; but if he is not permitted 
to judge of this previously, he does not know how to apportion his 
effoit to its weight, and the muscular contraction is either too great 
or decidedly too little. 

“Tn the upper limbs there are almost the same disorders: ill-co- 
ordinated and badly measured movements; defective appreciation 
of passive movements, and even of active movements when tho 
patient does Sot see them; but faculty of co-ordinating and of 
measuring his movements when he calls to his aid his sense of 
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sight; great energy of muscular contraction ; integrity and rapidity 
of each isolated movement of the fingers, of the hands, of the fore- 
arms, and of the arms; impossibility of appreciating weight or 
resistance; sensation of extreme lightness of the hands, eto. 
Prehension is much altered; the $atient seizes an object clumsily, 
and only succeeds in seizing it better when he attentively watches 
his fingers. He can no longer write. As soon as his attention is 
‘relaxed he lets objects fall which he may have been holding, 
without perceiving that their weight has ceased, or that his fingers 
are extended. Everything appears to him without weight. He 
can neither appreciate the thickness nor the size, nor the form of 
bodies which’ one makes him touch, or rather almost always 
attributes to them a form and a size almost identical—he describes 
them as cylindrical or round, and of about two centimètres in 
thickness. If, after having made him close his eyes, one takes 
-from his hand an object which he is holding, he does not perceive 
it, and continues to maintain the position he had taken in order to 
hold it, believing that he feels something of the same shape and 
volume. The same thing happens if, equally without his know- 
ledge, one has completely opened his hand; he believes it to be 
still closed and filled by an object whose form and size he judges 
as if he had never ceased to hold it. He does not perceive the 
resistance which is opposed to the movements of his fingers and 
hand, and often thinks that he has executed a movement when he 
has been prevented from doing so. He cannot judge of the consis- 
. tence of bodies, to which he attributes without discernment either 
hardness or softness. When one plunges, without his knowledge, | 
one of his fingers in water, he perceives the coldness very, well, 
but when he is asked to move his finger about, he thinks he moves 
it in air and does not perceive the resistance of the liquid. 

“ His movements have, as I have said, a great irregularity; but 
all, even the most delicate movements of the fingers, are executed 
with the greatest facility. When he looks at them one can only 
prevent their flexion with diffioulty, and he can press one’s hand 
vigorously. If he ceases to see, he continues to make efforts 
to flex his finger or his hand when opposed, but he does not 
know how to apportion his contraction to the resistance; he also 
presses the hand very softly, as if there were a real loss of power. 
With his eyes open, he easily opposes the thumb to each of the 
other fingers; with his ‘eyes closed, the movement of opposition 
ocours, but the thumb only by chance meets the finger which it 
seeks. With his eyes open he is able, without hesitation; to bring 
his two hands together; but when his eyes are cl@sed his hands 
seek one another in space, and only meet one another by chance. 
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The fingers can no longer bo regularly interlocked. There is not 
the least tremor of the hand.” 

“ Condition of cutaneous sensibility in the four limbs.—Sensations of 
contact preserved but obtuse; M. X. feels quite well when he is 
touched, but he cannot say with what kind of object. Thus he 
cannot decide whether it is with wog], with wood, or with the 
observer's hand. He no longer feels tickling. He is able perfectly 
to specify the precise point at which he is touched, unless the body 
with which the- contact is made covers only a very small area of 
skin, as, for example, the blunt point ofa needle. Sensations of 
temperature intact; sensations of pain much exaggerated.” 


Landry gives two other cases very similar to the above, but 
I will next quote a few details concerning a very remarkable 
case which, in one important respect, stands in marked con- 
trast with those that have gone before, and more especially 
with the two cases which will follow—I mean, as regards the 
patient’s ability to execute precise movements when the eyes 
were closed. This is a case in which a more or less general 
anesthesia existed for over thirty years, and the man was 
repeatedly examined by many trustworthy observers. The 
record of the case was published by Spaeth,’ and the autopsy 
was fully described by Schueppel.? 


Remigius Lens, aged forty-two, in the year 1862, has suffered 
for twenty years with anwsthesia of the hands and arms, which 
rapidly became severe; for six years similar troubles have existed 
in the lower extremities. Present condition: upper extremities 
wholly anesthetic; on the soles of the feet the sensations of 
touch, pressure, and pain are entirely extinct, and in the legs 
considerably diminished. He falls when his eyes are closed. In tho 
dark, when in bed, he feols as if floating in the air, as tho 
anesthesia extends to the trunk. 

March, 1864.—Sense of pressure in the upper extremity, and the 
sense of force, entirely extinct. Sense of position of the upper 
extremity and of passive movements of the latter completely 
extinct. ‘Movements of the upper extremity powerful and 
perfectly correct; the patient eats alone, dresses himself, etc., as | 
far as he can direot his acts with his sight. When the eyes are ` 
closed, the hands are moved nearly like those of a blind man. In 
the lower extremities, besides the cutaneous anesthesia, there is 


1 «Ber. zur Lehre von der Tabes dorsalis’ Tübingen, 1864, « 
2 í Arch. d. Heilk., Bd. xv., 1874, p. 44. 
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completo loss of the sense of passive movements and of the 
position of limbs. In spite of this the patient can walk without 
support, quite fast and securely, fur a good distance. If he is 
asked to raise his foot to a given height while his eyes are 
shut, he accomplishes the act by a perfectly quiet and suitable 
motion. è 

June, 1872.—Sensibility continues the same. When the eyes 
are shut he has no idea at all of the position of his limbs, and, if 
standing falls. He can still walk clumsily, but. not atactically. 
He can perform all desired actions with his arms, as long as he 
can see them.! 

This patient seems to have had decidedly more power of 
executing accurate movements when the eyes were closed, than 
is commonly met with in such cases. But then the anesthetic 
condition of the arms had lasted for twenty to thirty years 
‘when the results above recorded were obtained, so that ample 
time had elapsed to permit his nervous system to accommodate 
itself to its altered conditions, and so to gain a power of 
executing voluntary movements with closed eyes, which 
probably did not exist at first in this patient, in whom 
“muscular sense” impressions appeared not to reach the 
cerebral cortex, however it may have been with lower centres. 
This is certainly an altogether exceptional case.? 

Duchenne’s attention seems to have been attracted to the 
effects of loss of the “muscular sense” very shortly after the 
first cases were published by Landry.* A short paper from him, 
entitled “ Usages de Ja sensibilité musculaire” appeared in 
1853,‘ which two years afterwards was reprinted and added to 
in his work “De Vélectrisation localisée” (p. 410). Here 
Duchenne points out that such cases as I have above referred 

1 Abstract quoted from translation of Ziemssen’s ‘ Cyclopmdia,’ vol. xiii., p. 89. 

* Yet we find Dr. Ferrier relying upon it, in spite of all other evidence to the 
contrary, apparently as sole support of a view, which will assuredly find no 
general acceptance, to the effect that a “limb can be moved freely and foreibly 
and directed without uncertamty, for volitional purposes,” when the eyes are 
closed, “in the entire absence of any sense of movement” (Loo. oit., p. 65). In 


regard to that point I would refer him to the cases of Landry, as well as to those 
now about to be recorded from the observations of Duchenne, Briquet and Bezire 
(pp. 16-20). 

3 Archiv. génér. de Méd., 1852. Other cases were recorded in 1853 by Bellion 
(These de Paris) ‘ Rech. histor. sur la pathol. et la physiol. degsens. tactiles. 

‘ «Moniteur des Hôpitaux: 
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to (oxcepting the last, which, of course, appeared after the 
date of his work) constitute only one category of those in which 
there is paralysis of what Landry termed “le sentiment 
d’activité musculaire.” He sgys:—‘ In the second category, 
which is much less numerous, the patients when similarly 
deprived of sight lose the faculty of executing the simplest voluntary 
movement. If they are bid for example, to open or shut the 
hand, flex or extend the forearm, in a word, whatever move- 
ment one asks them to make, the muscles which ought to enter 
into contraction remain’ inert, notwithstanding all the efforts 
of the will, One only observes sometimes certain irregular 
movements, slight in extent, weak, and different in kind from 
those that they .wish to execute—movements of which they 
have even no knowledge. Nothing can describe their astonish- 
ment when they perceive, after the experiment, that their 
limb has remained in the same situation, when they thought 
they had made it execute a movement. Their surprise is all 
the more great, since they can execute this same movement 
with rapidity the instant that they are permitted to look at the 
limb.” 

In confirmation of these statements Duchenne gives a 
detailed account of a patient in ‘la Charité’ under the care of 
Briquet, whom they conjointly submitted to repeated careful 
examinations. The patient was an hysterical girl who was 
suffering from complete anesthesia, superficial and deep. She 
presented all the same kind of phenomena as were seen in the 
cases already recorded, that is to say a lack of knowledge as 
to whether a movement which had been willed had been 
executed or not (necessarily, therefore, an ignorance of the 
extent of her movements and of the position of her limbs), 
together with a total- inability to appreciate degrees of re- 
sistance. In addition, however, there were new peculiarities 
concerning which the following quotations may be made. 


“There was also another phenomenan which M. Briquet and I ` 


observed in this case of general and profound insensibility : that 

is, one could violently strike her limbs, shake them violently, and 

change their place, without her having any knowledge of it... . 
a 


1 Loo, cit. p. 417. 
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On devoting myself to the examination of this patient I found 
that she presented in the highest degree the phenomena which 
constitute the special object of this article. Thus having stooped 
in such a manner as to prevent her seeing her hand at the moment 
when I told her to close it, the h&nd remained motionless though 
she thought she had closed jt; and, whilst I was making her extend 
and flex the forearm upon the arm, having turned her attention 
away from this limb the movement was immediately arrested— 
the limb remaining in position as if it had been tetanised. I 
should add that the patient, whom I had seer for the first time, 
was quite ignorant of what I sought to establish. . . . But here is 
another experiment which shows, in addition, that the action of 
the will in combination with the sense of sight was necessary also 
for the cessation of a contraction once produced. If after having 
made her squeeze the hand, she is prevented from seeing it, and 
told to cease all effort, one feels that the contraction of the flexors 
continues, and it is necessary to employ considerable force to open 
her hand. Or, if after having made her flex the forearm, one 
prevented her seeing it the forearm remained in a state of flexion, 
and it was necessary to employ a pretty strong force to extend it 
(it must be recollected that the patient, deprived of all sensibility, 
had no consciousness of the movements which were impressed upon 
her limbs ”’). 

“Here, again, is another experiment which shows that it is not 
sufficient for the patient merely to be able to see in order that the 
movement should be obtained, but that it is also necessary for her 
attention to be fixed upon the limb about to be called into 
movement. Having placed the patient’s hands sufficiently olose to 
one another so that she was able to see them both equally well, 
I asked her to shut them and to open them both at the same time. 
The flexion was executed, but alternately on the two sides; and 
it was the same in regard to the extension. She was not able to 
contract homologous muscles at the same time, whatever effort she 
made to obtain such a result, One could see that during the 
contractions she alternately fixed her attention upon the hand 
about to be called into movement. It was no longer possible for 
her to flex or extend simultaneously both forearms.” This patient 
remained under observation for many months without any notable 
change in her condition. 


The account given by Duchenne of this remarkable case 
was subsequently entirely confirmed by Briquet. He also 
holds that this extreme condition of anesthesia d the muscles 

VOL, X. a 
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is extremely raro. * He, however, gives the details of another `. 
case, just as extraordinary as that recorded by Duchenne, 
this patient having been under his care for nearly twelve : 
months in ‘la Charité.’ Here are a few quotations extracted 
from his report:— ° - a 

The patient was a girl, 21 years of age, suffering among other 
things from complete loss of taste, from noises in the ears, and 
from amblyopia especially on the left side. 

“The skin of the whole -periphery of the- body is completely 
insensible; the patient absolutely does not feel anything which | 
she touches. 

“ The muscles of the limbs do not feel pressure; they require to 
be pressed strongly against the bones before the patient feels 
anything. Passive movements are not at all felt, so that the 
patient has no consciousness of them if sight does not intervene. , 

“In short, the anesthesia of the surface of the body is’so_ 
extreme that, having bandaged her eyes, the patient has been 
taken from her bed with only her night-dress on, placed upon the 
floor of the ward where she has been left a few moments, and 
then replaced in her bed, without her having any consciousness of 
what had been done. The patient describes her condition by 
saying that she is like a balloon suspended in the air. She has 
only the sense of sight, which is weak, and that of hearing, which 
is just as bad. 

“ The muscles of the upper extremities are notably weak, never- 
theless the patient can sew pretty well; she moves her fingers 
and hands well, but if one prevents the intervention of sight no move- 
ment is any longer possible : whatever may be the efforts of the will, there 
.48 complete immobility. 

“The lower extremities are still more feeble; the patient can, . 
whilst in bed, execute some movements of-the whole limb, but she 
cannot move the toes, and when she is placed on her legs they 
immediately double under her, and there would AOT be a 
fall [if she were not supported]. 7 

After she had been in the hospital about four modlis this 
patient was in some respects better, she could for instance 
“maintain herself in the standing position when supported on both 
sides, but as regards her knowledge of passive movements, and of 
the position of the limbs, there was no improvement whatever. i 


Fortunatgly I have been able to find the record of another 
1 «Traité de ’Hystéie, Paris, 1859, p. 304. . 
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case recorded by Bazire,’ very similar’ to those reported by 
Duchenne and Briquet. Only here we have to do with 
herhianesthesia rather than with general insensibility, and 
there is the important fact thateit occurred in a man ‘rather 
than in a hysterical girl’ and probably as a result of some 
slight organic lesion. The actual inability to move when 
the eyes were closed was here, moreover, limited to the lower 
extremity ; though the power of moving the upper extremity 
under the same conditions was much more than usually 
affected. This case is in marked contrast with the ordinary 
run of cases of hemianssthesia, in which there is generally no 
very appreciable loss of “muscular sense.” 


«W. P.—, aged 48, married, a plumber and gas fitter, was 
. admitted into the Westminster Hospital, under Dr. Fincham’s 
‘care, on April 25, 1865. Ho is tall, fairly nourished, with a sallow 
complexion, and there is-a faint blue line along the edge of his 
gums. He has never had gout, rheumatio’ fever, or syphilis. A 
year ago he had an attack of lead colio, followed by dropping of 
_the left wrist, which only lasted a few days. 

“ Present state :—There is complete analgesia of the whole left half 
of the body, exactly limited to the median line—namely, of the left 
half of the head, face, tongue, palate, neck, trunk, and penis, and 
the left arm and leg. Pricking and pinching, except in the spots 
to be presently mentioned, are obscurely felt as a mere contact, 
and many seconds after the impression is made. The left eyeball 

` is so insensible to pain that the patient rubs it with impunity. 
The left half of the tongue cannot distinguish sapid substances, 
and the patient complains of a sensation of heat and dryness, and 
occasionally of pins and needles in that side of the organ. Instead 
of analgesia, there is tenderness on pressure in front of the left 
elbow-joint, and again near the lower'edge of the deltoid. Differ- 
ences of temperature are more acutely perceived on the affeoted 
1ather than on the healthy side. There is nearly complete anæs- 
thesta of the left half of the body, for when any point is touched 
_on that side, the patient becomes conscious of it, only after an~ 
-interval of several seounds, and besides, localizes the impression 
erroneously. He states that he feels as if thiough a thick layer of 
‘flannel or wool. He does not know the position of his left arm or 
leg, if he does not see it. If, when his eyes are shut, he be asked to 
touch the tip of his nose with his left hand, he visibly makes considerable 
efforts,but his hand, which is raised with great dificult and slowness, 


1 Translation of Trousscau’s ‘ Lectures,’ 1866, p. 218. 
(0) 
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either stops at a certain height, or goes to one side of the head, never 
succeeding in touching the nose. The movement is slow and hesi- 
tating, never abrupt or jerked. When his eyes are- shut, he cannot 
make the least movement with his {gft leg. When he walks, he keeps 
his eyes fixed on the ground immediately before him, not on his 
legs. His gait is somewhat uncertain and unsteady, but not 
markedly so. He cannot walk with his eyes closed; he carnot stand, 
even with his eyes open, when his feet are closely approximated, and 
he looks straight before him. If, while his feet are wide apart, he shuts 
his eyes, he immediately oscillates from before backwards, and threatens 
to fall down. He says that he then feels as if he had only one leg. 

“There is no real diminution of motor power at present, at least 
beyond a slight depression of the left angle of the mouth, and a 
scarcely perceptible deviation of the apex of the tongue to the left 
side. There is no difference of size between the muscles of the 
right and left limbs ; electro-muscular contractility is perfect on 
both sides, but electro-muscular sensibility is almost nil on the 
left. None of the senses are affected, except taste in the left half 
of the tongue. Vision is good; the left pupil is, however, appre- 
ciably smaller than the right. Hearing is perfect on both sides. 
The intellect was never affected; memory is very good, and the 
man gives an excellent account of himself. There has never been 
any headache, but more or less giddiness throughout. Articulation 
thiok and embarrassed, probably owing to the numbness of the 
left half of the tongue and soft palate; but the faculty of language 
is unimpaired. Appetite good ; digestion easy ; bowels at present 
regular, but were formerly very costive. The bladder was never 
affected. 

“Mode of Attack.—The patient’s illness dates from the beginning 
of September, 1864. It set in suddenly, without any premonitory 
symptoms, about seven o’clock one morning, with a sense of chilli- 
ness and numbness all down the left half of the body. He was 
not, however, prevented from attending to his usual occupation, 
until three weeks afterwards, when the numbness was replaced by 
complete insensibility. There was also some motor paralysis “at 
first, as it appears from his statement; for he affirms that there 
was real and considerable weakness of his left arm and leg, that 
his left cheek was pendulous, and that the right angle of his mouth 
was pulled upwards and outwards whenever he spoke or laughed. 
Until he was examined by Dr. Fincham, he had not discovered his 
inability to move his left arm and leg unless he looked at them. ` 
Under the influence of faradization, and the administration of 
iodide of potissium for a short time, and afterwards of bypophos- 
phite of soda, he gradually improved.” 
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So far the cases to which I have referred have belonged to 
one or other of two categories, that is they have been’ either 
(a) cases of locomotor ataxy, or (b) they have been cases in 
which there has been loss of,sensibility, deep as well as 
superficial, either unilateral or. general. It is, indeed, now 
well known that these afe the fwo forms of disease in which 
we are entitled to look very frequently for some loss or defect 
in kinesthetic impressions generally, and of those pertaining 
to the “muscular sense” in particular. It is, however, also 
well known that all kinds of kinesthetic impressions are by 
no means equally or necessarily affected in these two diseases. 
In each of them, for instance, ordinary cutaneous sensibility, 
and possibly even deep sensibility, may be gravely impaired 
or lost, when there is comparatively little loss of special 
“muscular sense” impressions. 

Thus in locomotor ataxy it is now well-known that there is 
no regular parallelism between the loss of ordinary modes of 
sensibility, and the loss of special “muscular sense” impres- 
sions. In some rare cases of this disease there may be very 
little loss of ordinary modes of sensibility, and yet a marked 
deprivation of “muscular sense” impressions. The first case 
recorded in Landry’s memoir seems to have been, in its early 
stages a well-marked one of this kind, and Trousseau said 
that out of about fifty cases of locomotor ataxy he had seen 
three of this latter type. This is a class of cases, however, 
about which we want further precise information. 

Similarly, in regard to hemianesthesia, it is now well known 
to be quite exceptional to meet with such cases as those 
recorded by Demeaux (p. 11), in which there was complete 
loss of special “muscular sense” impressions. The rule has 
been, for instance, with the hemianesthetic patients which 
have been so thoroughly investigated by Charcot at the 
Salpêtrière that although there has been complete loss of , 
- tactile sensibility, and usually absolute insensibility to pain 
in the skin and all other sensitive structures on the affected 
side, together with slight paresis of the affected limbs, the 

so-called “ muscular sense” has been nearly always preserved. 

' Their ability to perform even complex muscular movements _ 
when the eyes are closed has remained quite intact. This ` 


n1129 : 
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was well seen, for instance, in the case of one of his hemian- 
esthetic patients who was hypnotised by Charcot in the 
presence of a party of distinguished observers when the 
following phenomena were witnessed.’ 


“ At 10.7, the patient being asleep, Professor Charcot told her to 
riso and take a chair. She did so, her eyes being closed and her 
eyelids tremulous. Having seated herself he told her to write her 
name. Pen, ink, and paper being furnished her, she sleepily wrote 
her own name, and afterwards, when ordered, Professor Charcot’s, 
her eyes remaining closed the, whole time. Whilst writing the skin 
over the right wrist was transfixed by a thick needle, but the 
patient appeared quite unconscious of the operation, continuing to 
write with the needle in situ. It isto be remarked that during 
the mesmerio state, the patient is anssthetic on both sides of the 
body ; whilst, in the waking state, it is only the left side which is 
anesthetic. At 10.10 Professor Charcot told the patient to begin 
to sew. A half-hemmed towel was handed to her, and she at once 
commenced to.sew with great dexterity and rapidity, co-ordinating 
admirably the movements of the two hands. The patient was 
then told to rise and go into an adjoining room used for photo- 
graphy; she did so, and on her way, having to descend a step, she 
walked with caution and safety, her eyes being still closed.” 


Phenomena of the same kind, as well as others, were shown 
to Prof. Rouget of Montpellier and myself on the following 
day by Prof. Charcot, demonstrating that even in well-marked 
cases of superficial and deep anesthesia, there may be no loss 
of the muscular sense or difficulty in executing even com- 
plicated voluntary movements when the eyes are closed. Ina 
small minority of cases of hemianrsthesia, however, it is not 
so, and then we have to do with such phenomena as were met 
with in the typical case recorded by Demeaux if not such 
extreme resulis as those met with in the cases of Duchenne, 
Briquet and Bazire. We stand much in need of farther 
records concerning this small minority of cases? 


1 As recorded by Dr. Arthur Gamgee in ‘Brit, Med. Journ.” Oct. 12, 1878, 
p. 545. 

3 Such facts have been strangely lost sight of by Prof. Ferrier when seeking to 
interpret the results of his experiments upon the cerebral cortex of monkeys. 
_ It is difficult t@understand, for instance, how he can make such statements aa 
these (‘Functions of the Brain,’ 2nd ed., p. 64):—“ There are cortain clinical 
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"Other cases, however, in which there*is’a marked defect in 

“muscular sense” impressions, appear to exist which cannot 
be included in either of the previous clinical categories. We 
must regard them as constituting a class apart, (c) the nature 
and clinical character of „Which have hitherto been extremely 
ill-defined. Landry - récorded, but unfortunately in abstract 
only, two such cases. Brief though the details are, it will be 
well, however, to reproduce them here, as they are cases in 
which tactile sensibility was either unimpaired or but slightly 
affected." The nature of the first case, more especially, is 
very obscure, owing to insufficiency of clinical details, 


“Obs. IV.—The woman Reine,'42 years old, a seamstress, of 
a nervous lymphatic temperament, but strongly built, entered 
on March 20, 1852, the Beaujon Hospital (under the care of 
M. Sandras). After having experienced, in the course of the year 
1849, headaches accompanied by giddiness, subjective noises, 
dizziness, and loss of appetite, she began to experience tinglings 
with a sensation of numbness in the upper and lower extremities ; 





' facts which would seem to show that the sensibility of the muscles, and the 
muscular sense may continue though cutaneous sensibility is abolished. But, 
though the possibility of this cannot be denied, the actual existence of such a 
condition is far from being satisfactorily proved. Much of the evidence adduced 
is extremely unsatisfactory, and there is reason to believe that tactile sensibility 
is not entirely abolished, though there may be insensibility to pain and tem- 
perature, in the cases where the muscular sense really continues.” Further on, 
after quoting some details concerning the rare and exceptional case of hemian- 
eathesia recorded by Demeaux, he says (p. 325), “ These facts show clearly that 
the same condition which abolishes cutaneous sensibility, also entirely annihilates 
the so-called muscular sense,” adding, “from such and similar cases, many of 
which I have myself seen and investigated, and multitudes of which are to be 
found in medical literature,” etc. I should be extremely glad if Prof. Ferrier 
would give us some references to other cases like those of Demeaux, “ multi- 
tudes” of which, as he says above, are to be found in medical literature. What 
he writes also on p. 844 (loo. éit.),- seems to show that he considers it to be the 
rule that “ muscular sense ” is lost in cases of cerebral hemiansstheais, 

1 These two cases, as well as those which follow (recorded by Zenner and 
Horsley) ought to’ prove interesting to Dr. Ferrier, considering the very 
positive views which he has recently expressed. Thus, he says (‘Functions of 

. the Brain,’ 2nd ed., 1886, p. 880) :—“ There is no necessary connection between 

the ‘power of directing movements and the muscular sense, as has been 

erroneously assumed by Brown Sé¢quard and others. ‘Loss of the muscular sense 
never occurs without general anesthesia of the limb. No one has even furnished 
the slightest évidence of impairment, or logs of the muscular sense apart from 
profon impairment or total abolition of the common sensibility of the limb,” 
Each of these statements is, in my opinion, thoroughly inaccurate, 
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at the same time her sight failed a little. In 1850 the 
lower extremities appeared to lose power, and her gait became 
staggering. From that time a paralytic affection developed which 
made continual progress. 

“On her entry into the hospital (March 20, 1852), walking could 
not be accomplished without the aid ofa stick. There was great 
difficulty in rising and in preserving her equilibrium ; irregularity 
in the movements of the lower limbs; a tendency to assume an 
accelerating gait;. power of executing all movements, which 
were extensive and energetic: unconsciousness of passive movement ; 
imperfect appreciation of the position of the lower extremities and of 
the extent of their active movements ; defective measuring of movements 
tohen the eye does not watch them, eto. A slight feebleness of the 
hands. Sensibility absolutely intact. Micturition and defecation 
normal. Integrity of intelligence and of all the senses excepting 
sight which is much enfeebled. No local morbid sign on the side 
of the nervous oentres.... In February, 1853, there was an 
aggravation of all the symptoms. No relief had been derived from 

various kinds of treatment.” 


There is also no sufficient clue as to the nature of the next 
case. It occurred in a hysterical patient; though it seems 
very possible that it may have been due to a tumour in the 
right Rolandic area. 


“Obs. V.— Angélique M...., 46 years of age, a worker in furs, 
strongly built, but actually in a profoundly cachectio condition, 
of a nervous lymphatic temperament, entered, on Dec. 9, 1851, 
the Beaujon Hospital under the care of M. Sandras. 

“This patient, subject to hysterical attacks for nearly twenty 
yeais, perceived at the end of 1849 that the left hand was 
becoming weak and numb. A paralysis of the whole limb soon 
developed, characterized by these symptoms: execution easy, 
though feeble, of all movements of the fingers, of the hand, and of 
the forearm, but without precision or being properly measured ; 
defective apprectation of passive movements and of the extent as well as 
of the energy of active movements ; impossibility of appreciating weight. 

“ All the functions of the upper limb are profoundly altered, and 
the patient cannot put it to any use which demands a little 
delicacy in the movement. 

“ Sensations of contact and of temperature preserved ; sensations to 
pain obtuse and abolished in places. Sight very feeble; all the 
uther senses Me intact. No morbid local sign on the siderof tho 
nervous centres. Chloro-anseemic cachexia. Hysterical phenomena.” 

@e 
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`> Another of these cases has, however, ‘been recently recorded 
by P. Zenner’ in which there is very strong reason for 
believing that the symptoms were produced by injury. to 
Ferrier’s so-called “ motor centrés” for the arm. The evidence 
in favour of this localisatjon is altogether similar in nature to 
that upon which Ferrier has himself relied, in several cases, 
in his lectures on the “ Localisation of Cerebral Disease.” 


, “ A. N., age 23, shoemaker, was wounded during the court-house 
riot, Maroh 29, 1884, The wound was on the right side of 
the head and laid bare the bone, on the surface of which a 
linear fracture, without any depression, was seen. It was made 
by a ball which had ploughed through the scalp and just grazed 
the bone. The wound was four inches long, and about two and a 
half inches from the median line, and would have been equally 
divided by a line passing from one auditory meatus over the vertex 
to the other. 

“The man was unconscious for some hours after the injury, and 
there was occasional delirium for a period of two weeks. When 
consciousness returned it was observed that the left arm was 
entirely powerless, and that the face was drawn to the right side. 
No observation of the condition of the lower extremities was made, 
Shortly after the injury there was loss of sensibility in the hand; 
a pinch was not felt. From the second or third day, for about a 
week, there were frequent convulsive movements of short duration, 
apparently limited to the muscles of the face and unattended by 
loss of consciousness. 

“ Within a week power of movement at shoulder and elbow had 
returned, though the hand and wrist were yet powerless. After a 
few weeks a paresis of the left hand alone remained. 

“T first saw the patient seven months after the date of the injury. 
The foregoing statements were obtained partly from the family, 
partly from Dr. N. P. Dandridge, who saw the patient about a 
week after the wound had been received. I saw the patient three 
times the latter part of October, and December the 1st, 1884, and 
May 16, 1885. As my first examination was a hasty one and no 
notes were taken, I will give a description from notes of my ex- 


. „amination on December 1st. 


“ He is a man of average size, well built, and of good muscular 
development. On the right side of the head there is a linear 
cicatrix two and a half inches in length. The direction of the 
cicatrix is parallel with the sagittal suture, fro® which it is 
i «Journal of Nervous and Mental Diseaso, New York, 1886, p. 488. 
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distant about two and three quarter inches. The central part of 
the cicatrix, in an antero-posterior direction, is just above the 
meatus auditorius. Patient does not suffer with headache, or other 
subjective symptoms, and, in his own opinion and that of his 
family, his mental powers are unimpairéd. There is no impairment 
of sensation or motion anywhere except dn the left upper extremity. 
He can walk long distances without difficulty, and the face, both 
- in repose and action, shows no motor defect.” 

“ Left upper extremtiy—Power in the movements at the shoulder, 
and extension of the elbow about equals that of the right side. 
Cannot flex the elbow quite as forcibly as the right, but, perhaps, 
the difference is not greater than could be accounted for by its 
being the left arm, and its having been used less than the other 
for some time. Guasp in left hand fair, but quite appreciably less 
than in the right. But the difference in the power of the flexors 
of the fingers is more apparent when he attempts to flex one or 
several fingers separately. Then there is a decided difference 
in the two hands, the greatest difference being observed in the 
middle and ring fingers. This difference is also manifested when 
he holds an object, as a pencil, between his finger-tips. He holds 
it well with the left hand, but with decidedly less force than with 
the right. - 

“ Cutaneous sensibility is good everywhere, excepting over the 
fingers. Elsewhere he feels the lightest touch (though in the left 
palm it is less acourately localized than in the right), but in the 
last two phalanges, both in their dorsal and palmar surfaces, he 
only becomes aware that the parts are touched when decided 
pressure is made. A small piece of coin, whose exact character is 
immediately recognized by the right hand, is often not felt at all 
when placed between the fingers of the left hand. 

“ The knowledge of the position of the fingers is impaired.—This 
is most marked in the middle and ring fingers. Occasionally he 
does not seem to know (eyes being closed) that the finger is moved. 
At other times he mistakes which finger it is, On the right side 
his knowledge in this respect is perfect. 

“ Actions requiring some delicacy of movement are performed 
vory awkwardly. He buttons his coat with the left hand with the 
greatest difficulty. 

“The only deep reflex action which could be elicited was a 
slight movement in tapping the lower end of the radius. The 
same reflex could not be elicited in the other side. 

« A word more as to the improvement of the patient. According 
to the statemsht of the family, there was continuous improvement 
for six months, after which his condition appeared to remain 
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stationary. I first saw him seven months after he sustained his 
injury. As before stated, my examination at that time was hurried, 
and no notes were taken;*but my impression is that both the 
impairment of sensation and muscylar weakness were greater than 
they were at the time of mysecond examination, some five weeks 
later. But his condition Mey 16th (nearly fourteen months after 
the injury) was in no wise different from what it was December 1, 
1884, unless it be that delicate movementa, as hustoning his coat, 
were performed with more ease.” 


. In this case there is strong reason for believing, as Zenner 
points out, that we have to do with a- limited lesion of the 
cortex in the Rolandic area. The loss of “muscular sense” 
as well as the defect of tactile sensibility from a lesion so` 
situated would, of course, be a matter of extreme importance. 
But the evidence in favour of such impairment of the 
“ muscular sense ” in particular, as a result of cortical lesions 
in the Rolandic area, is greatly strengthened by the following 
cases, extremely important in more ways than one, which have 
been: recorded by Victor Horsley in a communication made 
by him to the recent meeting, in August last, of the British 
Medical Association.” ` 


Cas L—James B., aged 22, was admitted into the National 
Hospital for Paralysis and Epilepsy, under the care of Dr. H. 
Jackson and Dr. Ferrier. 

Past History.2—At the age of 7, the patient was run over by a 
cab, in Edinburgh. He was at once admitted into the Royal 
Infirmary, under Professor Annandale, who found a depressed 
comminuted fracture, with loss of brain-substance, in the situation 
mentioned below. Tho fragments of bone, eto., were removed, 
and the wound ultimately healed, although it suppurated freely, 
and hernia cerebri occurred. The patient was hemiplegic for 
some time, but gradually (seven weeks) the paralysis disappeared. 
At about 15 years, the patient began having fits, which were 
very intermittent. He was admitted into the hospital in 1885, 
when he had an enormous number of fits, and for some days was 
in the status epilepticus. After discharge from the hospital, he had 

1 See $ Brit. Med. Journal,’ Oct. 9, 1886. 

? Owing to the great courtesy and kindness of Prof. Annandale, who sap- 
plied Dr. Ferrier with an elaborate description of the case ghile under his 
care, I €m fortunately able to furnish on accurate history of the injury causing 
the epilepsy. (V..H.) 
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no fit for seven weeks, at the end of which period they returned; 
and for three days before admission he was again i in the status 
epilepticus. 

Present state.\—On the left gide of the vertex of the head (the 
exact site, as determined by measurement, being the centre of the 


upper third of the ascending frogtal convolution; that is, - 


posterior to the hinder end of the superior frontal sulcus) there 
was a quadradiate scar, opposite the centre of which the bone 
could be felt to-be wanting, so as to form an oval opering in the 
skull, the long diameter of which was about one inch, and 
parallel to the sagittal suture. Pressure on this scar always 
gave pain, which was very greatly increased when the patient was 
suffering one of his paroxyame of fits. 
` Fits—The fits, which ocourred in batches (at this time the 
patient had 3,000 in a fortnight), were almost always of the same 
character, usually commencing in the right lower limb, sometimes 
in both the right limbs simultaneously. An example of a fit of 
the first category is as follows :— 

“The right lower limb was tonically extended, and the seat of 
‘clonio spasm. The right upper limb was then slowly extended at 
right angles, to the body, the wrist and fingers being flexed; the 

- fingers next became extended, and clonic spasms of flexion and 
extension affected the whole limb, the elbow being gradually 
flexed. By this time, spasms in the lower limb having ceased, but 
those in the upper limb continuing vigorously, apasm gradually 
affected the.right angle of the mouth, spreading over the right 
side of the face, and followed by turning of the head and eyes to 
the right.” i 

To sum up, the parts affected were so in the order of lower limb, 
upper limb, face, and neck; the character of the movements was, 
first, extension, then confusion, finally, flexion,? showing clearly 
that the focus of discharge was situated around the posterior end 
of the superior frontal sulcus, this point coinciding, as mentioned 
above, with that found by actual measurement. Before going on 
‘to describe the surgical treatment, it is important to mention that 
the patient was distinctly hemiplegio, even ten days after the last 
fit, but he could perform all the movements of the right limba, 
though about half as strongly as on the left side, there was no 
‘affection of sensation on the right side, while the reflexes, super- 
ficial and deep, were exaggerated in both the right limbs. 


1 Only thosq facts are given which direotly bear on the’ cerebral disturbance. 
* See a paper by Dr. Beevor and myself, to be shortly published by the Royal 
Society in the ‘ Philosophical Transactions.’ CV. H.) 
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Operation, May 25th, 1886.—According to the method described 
in the foregoing paper, the bone around the old opening was freely 
removed, the dura mater, arachnoid, and skin being found to form 

-a homogeneous mass of fibrous tisyie; the former was raised with 
the flap. The scar in the brain was found to be highly vasoular, 
of a deep red colour, and about three centimètres long and two 
broad. The membrane covering the brain around appeared to be 
very opaque, and the brain of a slightly yellower tinge than usual. 
The scar, and about half a centimètre of surrounding brain- 
substance, was excised to the depth of two centimètres. It was 
then found that the scar-tissue penetrated a few millimétres 
further into the corona radiata fibres of the marginal convolution. 
This portion was then removed, and the wound closed. In the 
removal of the mass, three fair-sized veins, coming directly from 
the middle of-the area fur the upper limb, had to be ligatured, 
since they passed directly into the sear. The wound completely 
healed in a week. The tension of serum was twice relieved (once, 
probably unnecessarily). The most interesting point now to be 
recorded is, that after the operation the patient was at first com- 
pletely paralysed in digits of the right upper limb ; and for further 
flexion of the wrist and supination of the fore-arm. Ooupled 
with this motor paralysis, there was loss of tactile sensibility over 
the dorsum of the two distant phalanges of the fingers. Hoe could 
not localise the touch anywhere below the wrist within the 
distance of one internode; finally, he could not tell the position 
of any of the joints of the digits. Then we have here, apparently, 
a distinct instance of loss of tactile sensibility and muscular sense, 
coupled with motor paralysis, all due to lesion of the cortex. It 
cannot, however, be too clearly understood that it is very possible 
that some of the fibres coming from the gyrus fornicatus in the 
corona radiata may very probably have been injured. This con- 
dition of motor and sensory paralysis gradually disappeared in the 
course of the next two months. Up to the present time the patient 
has had no fits. 

Case II.-Thomas W., aged 20, was admitted into the National 
Hospital under the care of Dr. Hughlings Jackson. 

Family History.—There was nothing important, save that a 
paternal aunt died of consumption. 

Past History.—He had had many attacks of pleurisy after the 
age of 15. - 

History of Present Ilness—He began, in January, 1884, to have 
“oramps” in the left thumb and forefinger, thesegconsiating of 

1 By this I mean, of course, the disturbance in the area for the upper limb 
produced by the ligature of the veins coming from it, as noted above. (V.H.) 
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clonic oppesition of thé named digits, and occurring about twica a 
day for three months. The first severe fit ocourred in March, 
1884. Spasm spread up the arm, and the patient fell. He had 
the second in January, 1885. Then followed a series of remissions 
of the twitchings, until, in August, 1885, another severe fit 
commenced a series of fits, occurring @nce or twice a week, until 


admission on December 4th, 1885. The character of the fits was ' 


almost always the same. They began by clonic spasmodic 
opposition of the thumb and forefinger (left), the wrist next, and 
then the elbow and shoulder were flexed clonically, then the face 
twitched, and the patient lost consciousness. The hand and eyes 
then turned to tho left, and the left lower limb was drawn up. 
The right lower limb was next attacked, and, finally, the right 
upper limbs. Paralysis of the left upper limb frequently followed 
a fit. At frequent intervals every day the patient’s thumb would 
commence twitching, but progreas of the convulsion could often be 
arrested by stretching the thumb or applying a ligature. In 
February and March, 1886, the twitchings frequently commenced 
in the face, but in April again the thumb was the most frequent 
seat of origin of the fits. 

Present State (much abbreviated). Motion——The grasp of the 
left hand was 45; of the right, 85. He could perform all move- 
ments with the left upper limb, though those of the hand were 
rather enfeebled, The left thumb was frequently in a state of 
ligidity, alternating with clonio spasm. (This state could easily 
be induced by manipulating the thumb.) Sensation——There was 
no affection, save loss of muscular sense (that is, sense of position, 
etc.) in the left thumb. Deep Reflexes were exaggerated in the 
left upper limb. The patient frequently had severe headache, 
beginning at the occiput, and shooting forward, especially to the 
right parietal region. The Optic Discs, examined by Mr. Marcus 
Gunn, appeared to be normal, though very pink (physiological 
hyperemia). 

Diagnosis.—In a paper ieferred to in the foregoing case (No. I.), 
Dr. Beevor and myself have shown, that the movement of 
opposition of the thumb and finger can be elicited by minimal 
stimulation of the ascending frontal and parietal convolntions at 
the line of junction of their lower and middle thirds. Dr. 
Hughlings Jackson witnessed one of our experiments demon- 
strating this fact, and expressed his belief that this patient 
(Case IJ.) was suffering from an irritative lesion of unknown 
nature, situajed in the part of the brain thus indicated. Con- 
firmation of this opinion was to hand in the order of marchs of the 
spasm, which was in nature and arrangement in exact accord with 
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the results of the investigations referrefl to. An exploratory 
operation was thorefore decided upon. 

` Operation (June 22nd, 1886).—The seat of the lesion having 
been determined by measurement, the large trephine was applied ; 
and, on raising the dura mater, a tumour came into view. More 
bone was removed above amd in front, so as to completely expose 
the mass to which the dura mater was adherent. The border of 
the tumour stood out about one-eighth of an inch from the surfaco 
of the brain, and it was much denser than the brain-substance. It 
appeared to be only half an inch broad, but as the brain-substance 
all round it for more than half an inch appeared dusky and rather 
livid, I removed freely all the part apparently diseased. (As is 
shown in the photograph and specimen, this procedure was fully 
justified, since the growth spread very widely under the cortex.) 
Before closing the wound, the centre of the thumb-area was 
removed by free incision. This detail Dr. Jackson and mysolf 
had resolved to carry out in the possible event of there being no 
obvious gross organic disease, in order to prevent, as far as 
possible, ocourrence of the epilepsy.1 Numerous vessels wero 
ligatured, especially three or four at the upper border of the 
growth proceeding from the rest of the cortex, for the movements 
of the upper limb. The wound was closed as before. Five-sixths of 
it healed by the first intention in a week, in spite of the fact that 
there was considerable cedema of the scalp, due to irritation by the 
carbolic gauze (removed speedily by changing to eucalyptus 
gauze). The remaining sixth, just at the lower border of the flap, 
gave way, and healed by granulation, after separation of a small 
piece of skin at the edge. The after-condition of the patient was 
most interesting and important. There was, next day, partial 
motor paralysis of the left eide of the face (lower division), 
complete motor paralysis of the left upper limb, from and in- 
cluding the shoulder. On the 27th June, there was noted left 
hemianesthesia to a light touch (sensibility to pain unaltered), 
localisation of a prick of a pin very deficient all over the left side, 
perfect on the right, complete loss of muscular sense in the left 
upper limb below the shoulder. On the second day after the 
operation, when making an effort to move the left upper limb, the 
patient suddenly put his hand to the wound, and said he felt a 


1 To discuss this point in detail would entail excessive lengthening of this 
paper; but I wish to point out that, as strongly urged by Dr. Jackson, the re- 
moval of an epileptogenous focus is not only justifiable, but called for. The 
exact localisation could be ascertained by the use of the induagion cunont, the 
employment of which means I resorted to for diagnosis nearly thiee years ago. 
‘Brow,’ VoL VIL, p. 282, (V. H 
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“ buzzing” in the head there. When the left upper limb was 
passively moved, he also complained that pain seemed to shoot up 
the “ bones of the limb,” side of the neck, and through the hand to 
the wound. The deep reflexes were much’ exaggerated on the left 
side in both limbs. All the above conditions gradually improved, 
and at the date of the meeting, the patient had regained every- 
thing, except that the grasp of the left hand was not quite so 


good as before, and tho five movements of the fingers remained- 


hampered. Further, the deep reflexes on the left side are at 
the present time still very much exaggerated. The patient had, 
in July, a few slight twitches in the three right fingers; none in 
the thumb or index; no fits since operation. The tumour was 
composed of dense fibrous tissue, with two caseated foci, micro- 
scopical examination proving it to be tubercular. 


It is unfortunate that in the first of these cases no observa- 
tions were made upon the state of the lower extremity in 
regard to its “muscular sense” impressions. Such cases 
require to be examined with the greatest care in order to 
obtain trustworthy information concerning the “muscular 
sense.” We must look therefore for further information in 
these directions, and no cases will be so important as those in 
which portions of the Rolandic area have been actually 
excised by the surgeon. They are veritable experiments, 
from one point of view, calculated to throw light in directions 
from which none is to be hoped for from experiments upon 
animals not endowed with the gift of speech, in regard to the 
presence or absence of “muscular sense” impressions, and, it 
should be added, even of tactile impressions in the hand in 
cases, for instance, where corresponding portions of the Rolandic 
area have been removed by operation. . 

A very important paper by Westphal in reference to some 
of these questions, is to be found in the “Charité-Annalen ” ! 
concerning a case of wasting disease in the ascending parietal 
convolution and parietal lobule (though not absolutely limited 
thereto) in which, in addition to other troubles, there was 
the association of paralysis with marked loss of “ muscular 
senge,” and some diminution in tactile sensibility. 

It seems dest to defer, for the present, any farther remarks 


1 VI. Jahrg., 1882. 
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as to the- paths or cortical termini fôr ““ muscular ‘sense” 
impressions. 

Meanwhile, what has already been brought forward will 
show that three kinds of defects*related to one another, it is 
true, are to be looked foġźih cases where special “muscular 
sense” impressions are either absent or defective. These 

. defects are as follows :— : 

(1) Defective knowledge of the extent of movements 
executed, either actively or passively, as well as of the 
position of the limbs, when the eyes are closed. 

(2) Difficulty in discriminating differences in weight or 
degrees of resistance when muscles are called into play. 

(3) Difficulty in accurately performing given movements 

_ when the eyes are closed. 

It is, of course, of some importance to know whether these 

three kinds of disability are referable to loss of kinesthetic 
impressions generally or whether they are specially related to 
_ loss of the most important group of these kinesthetic im- 
. pressions, viz., those of the “muscular sense.” 
'. This subject has already been alluded to in part; it has 
been stated for instance, that in the majority of hemi-. 
anesthetic cases, there is (8) no difficulty in accurately 
performing movements when the eyes are closed. This is a 
matter of common observation, but it has been thoroughly 
established of late years by Charcot and others. 

Again, it has been shown more especially by the observa- 
tions of Leyden! and Bernhardt,’ that the sensibility of the 
skin may be partially or completely destroyed without 
appreciably altering (2) the patient’s ability to discriminate 
differénces in weights when his muscles are called into play. 
It may be stated that in applying this test to the upper 
extremities, leather balls of the same size but differently 
weighted within with lead may be used, or where these are 
not to be had we may roughly test the ability to discriminate 
differences in weight (the patient’s eyes being closed) by 
placing piles of pence, or books of the same size except as re-’ 
gards thickness, upon the extended palm. In the examination 

° ` 1 < Archiv de Virchow; t. 47, p. B25, et seg. 
2 í Aichiv fúr Psychiatrie; ii., pp. 618 and 682, 
VOL. X. f D 
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of the lower extremities different weights may be suspended 
from the extended limbs. On this subject Bazire? has said :— 
` “Quite recently Dr. Jaccoud has applied Weber’s method to 
the lower extremities, and thë results of his experiments, made 
on twenty-four different individualg, tend to show that it is 
possible, in health, to distinguish on an average a difference of 
from 50 to 70 grammes (say about two ounces) between two 
weights successively suspended from a lower limb. In six 
ataxic patients to whom this test was applied, the minimum of 
the difference in weight appreciated by the patient was found 


by Dr. Jaccond to be considerably above the healthy average, 


varying from 100 to 3000 grammes (from 3} ounces to four 
pounds).” ; 

Spaeth * also, without being aware.of the experiments just 
cited, adopted a similar method to investigate the state of the 
muscular sense in two cases of ataxy, and in both he found a 
notable diminution in the individual’s discriminative power— 
indeed, in one of the two cases no difference was perceived 
unless the'successive weights bore the ratio to one another of 
1 to 100. 

There can be no doubt that some of a patient’s ability (3) 
to discriminate the extent of active or passive movements 
executed, as.well as some of his knowledge of the position of his 
limbs, depends upon kinesthetic impressions coming from the 
skin and from joints. Some have supposed that all this kind of 
knowledge comes from these ordinary kinesthetic impressions. 

Wundt, for instance, thinks that these sensations belong to 
a different category from those by which we appreciate weight 
or resistance. Gley * also seems to think that the knowledge 
of the position and movements of the limb is derived in the 
main, if not wholly, from skin and joint impressions. 


This, however, is in my opinion an erroneous conclusion, ` 


based upon the examination of one of the exceptional cases of 
hemianwsthesia, like that recorded by Demeaux (p. 11). A 
study of the two cases last quoted from Landry ° shows conclu- 


l Translation of Troussean’s ‘ Lectures,’ 1866, p. 212. 

2? Beitr. zur Lehre von den Tabes Doisalis. Tubingen, 1864. 
1 Boo, cit, t. i, p. 426. 

4 Rev. philosoph., December, 1885, p. 605. 
* Obs. iv. and v. (sce pp. 28 and 24) 
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sively that knowledge as to the position’and movements of the 
limbs may be more or less lost even when cutaneous sensibility 
is not at all or but little impaired. Other good clinical evidence 
may also be adduced pointing 4in the same direction. Thus 
Bazire, in reporting a case of locomotor ataxy, says! :—* His gait 
was very characteristic of locomotor ataxy. . . Within the last 
few weeks he had noticed that he could not, tell the position of 
his limbs in bed, under the bed-clothes. He still complained 
of numbness.of the legs, and yet, strangely enough, when 
tactile sensibility was tested with the sesthesiometer, it was 
found unimpaired, for he could feel the two points of the 
instrument at a distance of only two inches, when applied in 
front of the legs.” In cases of this kind, it could only be 
expected that there would be a defective knowledge of the 
position of the limbs while the limbs are at rest, in bed. As 
soon as they are moved, when sensibility is either intact or 
but little impaired, the accompanying superficial sensations 
must necessarily give a pretty accurate knowledge as‘to their 
position. This source of difficulty is present, therefore, in all 
cases in which superficial insensibility does not exist though 
loss of the muscular sense is suspected ; we cannot well move 
the limb or parts of the limb (such as the fingers) about at 
random, with the view of asking in what exact position they 
are ultimately left, without giving the patient some aid through 
his intact sense of touch. . Of course if, in such a case, we 
still find that the patient has a defective appreciation of the 
position in which his limbs are ultimately left, the evidence is 
all the stronger that his “ muscular sense ” must be defective. 

It thus seems clear that of the three disabilities above 
named, the second and third are dependent almost if not 
entirely upon loss of the muscular sense, whilst the first (the 
knowledge of the extent and direction of passive movements, 
and of the position of limbs) is very greatly due also to 
“ muscular.sense ” impressions, though it isin part undoubtedly 
derived from other less special kinesthetic impressions. 

In regard to the very extraordinary cases recorded by 
Duchenne, Briquet, and Bazire, in which the third of the 
above-named disabilities was carried to such an extent that 

1 Trousscau’s ‘Lectures,’ translated by Bazire, part i, case vi., p 195 
D Qe 
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even the simplést movements could not be performed at all without 
the aid of the sense of sight, it seems to me that we have here to 
do with functional defects in the cortical termini for “muscular 
sense” impressions, as well ag*interference with the functional 
integrity of the afferent channels for such impressions. These 
latter are alone affected (in concert with the afferent channels 
for other sense impressions) in those more ordinary severe 
cases of hemianwsthesia of that type recorded by Demaux. 
But in these altogether extraordinary cases of Duchenne and- 
Briquet there existed, I think, in addition a low functional 
activity of the “muscular sense ” centres’; that is to say, these 
centres could not be roused into activity by comparatively ` 
weak associational stimuli (as during volition with eyes 
closed) ; though they were able'to respond under the influence 
of a stronger stimulus from the visual centre. May we not 
_ have in certain hysterical paralyses of cerebral type a still greater 

functional degradation of these “muscular sense” centres? 
Such patients do not move the affected limb or limbs either 
when their eyes are open or closed. 

We may find illustrative, though not exactly partial condi- 
tions among speech defects of an amnesic type, due to a lowered 
functional condition of the auditory centre. .When these, for 
instance, cannot be roused into proper activity by ordinary 
associational stimuli, the patient, as a consequence, cannot recall 
the words that he wishes; and, as a further consequence, cannot 
utter such words. This is a kind of paralysis, so far as these 
spoech movements are concerned. On the other hand, such a 
patient may be able to repeat at once’ words uttered before him 
by another person. The affected auditory centre in this case 
reacts to the stronger stimulus; just as I imagine the affected 
“muscular sense” centres reacted in the cases of Duchenne, 
Briquet, and Bazire, under strong associational stimuli coming 
from the visual centres. 

- Supposing, however, the left auditory centre to be moré 

damaged still, either functionally or structurally, speech 

becomes impossible. Speech is paralysed, in fact, in such a 

case, if the degradation of the auditory centre be of functional 

type, in just the same way as I suggest a hysterical patient is 
} See ‘Biain as an Organ of Mind,’ pp. 616 and 621. 
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paralysed when- she is suffering from: a very low functional 
condition of her “muscular sense” centres for leg or arm, or 
both, >, 

It is extremely interesting to dind, in the case of Bazire, the 
complete inability to move the limb without the stimulus of 
sight impressions, existifig only in the leg, while in the arm 
there was an approximation to this condition. 

A fuller understanding of my views, in regard to these very 
interesting cases, may be expected after the reader has studied 
a subsequent section of this paper on the part taken by 
“Muscular Sense Impressions in the Execution of Voluntary 
and Automatic Movements” (p. 52). f 

Having said thus much concerning kinesthetic impressions 
as a whole, and “muscular sénse ” impressions in particular, it 
may now be well to endeavour to show that both kinesthetic im- 
pressions as a whole and these “ muscular sense” impressions 
in particular, are, like other sensations, capable of being 
revived in idea. It seems desirable to advance something like 
& formal proof of this heré, as, in our opinion, these ideal 
revivalsof kinesthetic impressions aid in the performance of 
most important functions—that is, in the execution of-all the 
voluntary movements-we perform. 

Just as the blind man can recall to mind previous sight 
impressions, or the deaf man sounds previously heard, so can 
the man who has had an arm amputated call to mind move- 
ments which. this limb had formerly executed, by reviving in 
idea the kinesthetic impressions previously associated there- 
with. Many remarkable instances of this have been recorded 
by Weir-Mitchell in his work entitled ‘Injuries of Nerves 
and their Consequences’ (p. 348, æ seq.) I am inclined to 
think that in very many of these cases the conjuring up of 
subjective impressions of the several kinds mentioned is more 
facile than in persons who are neither blind, deaf, nor armless ; 
and that, in many instances, the impressions so revived, assume 
such an intensity as to appear more like hallucinations than 
- ordinary sensory revivals. Weir-Mitchell says:—“ Nearly 
every man who loses a limb carries about with him a constant 
or incqnstant phantom of the missing member, a Srisory ghost 
of that much of himself. . . . The sensation of the presence of 
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the part removed exists in many persons as soon as they come 
from under the influence of the anxsthetic used at the time of 
the amputation, but in others it only arises after they cease to 
suffer pain, being rarely delayed beyond three weeks. The 
more healthy the stump, the less perfect after a time becomes 
the sense of the existence of the limb removed, while it is 
liable to be recalled by a blow or anything which causes a 
return of subjective sensation. ... Even in those who are 
least conscious of the missing part, I have amazed them by 
suddenly recalling it with the aid of a faradic current applied 
to the nerves of the stump. It is not easy to forget the 
astonishment with which some of these persons re-awaken to a 
perception of the long lost leg or arm.” 

“In regard to the ideal recall of movements of the missing 
member, Weir-Mitchell says :—“ We find that in a very small 
number there is no consciousness of power to stir any part of 
the absent members by force of will. All others are able to 
will a movement and apparently to themselves to execute it 
more or less effectively, although in most of the amputated 
such phantom motions are confined to the fingers or toes, which 
rarely seem to possess the normal range either of flexion or 
extension, Yet the certainty with which these patients de- 
scribe the limitations of motion, and their confidence as to the 
place assumed by the parts moved, are truly remarkable ; while 
these restricted movements are pretty surely painful, and the 
effort is apt to excite twitching in the stump.... A small 
number have entire and painless freedom of motion as regards 
all parts of the hand, ‘My hand is now open, or, it is shut,’ 
they say. ‘I touch the thumb with the little finger.” ‘The 
hand is now in the writing position,’ etc. Between these cases 
‘and such as are conscious of an immobile member, every grade 
of difference as to motion is to be found.” 

Another very remarkuble fact of some importance is that, 
according to Weir-Mitchell, such sensations may be roused at 
will and even revived after they have been in abeyance for 
years, by stimulation of afferent nerves. He says:—“If we 
faradise the track of the nerve in or above the stump, we may 
cause the Bst fingers and thumb to seem to be flexed and 
extended, and, what is most remarkable, parts of which the 
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man is conscious, but which hg has not*tried to stir for _years, 


may thus be made to appear-to move, to his utter amazement. 
In one case I thus acted on the nerves, so as to cause a thumb 
which for years was constantly end violently bent in on the 
palm to'straighten out completely. On breaking the circuit 
without warning, the patient ‘exclaimed that his thumb was 
cutting the palm again, and the same result was obtained by 
shifting the conductors so as to put the nerves out of the 
circuit. . . . Ina case of amputation at the shoulder-joint, in 
which all consciousness of the limb had long since vanished, 
I suddenly faradised the brachial plexus, when the patient 
said at once, ‘My hand is there again. It.is bent all up and 
hurts me.’ These impressions are correctly referred by the 
_ patient, so that faradisation of the musculo-spiral, or the ulnar, 
gives sensations of movement in the related parts.” 

These effects of faradisation of the nerve trunks are very 
interesting, and are entirely in accordance with the statements 
previously quoted to the effect, that the more healthy the 
stump the less perfect, after a time, becomes the sense of the 
existence of the limb that has been removed. If a mere blow 
upon the stump tends’ to recall such a sensation, how much 
more should a definite stimulus applied to the very nerves 
themselves. These facts simply mean, that the kinesthetic 
centres in relation with a lost limb are apt to drop into a 
condition of functional inertia, but that they are easily roused 
from this state by the advent of afferent stimuli, and that they 
are all the more powerfully roused when the stimulus applied 
is in itself powerful. In these statements, however, we are a 
little taking for granted the correctness of a view as to the 
nature of these impressions which has not yet been formally 
considered (see p. 42), although some of the strongest evidence 
in its favour has already been adduced in preceding pages: 

_ In regard to the varying power of recall of kinzsthetic 
impressions exhibited by different persons whose limbs have 
_ been amputated, this may be due, in-part, to varying con- 
ditions of the stump as above indicated; and perhaps more 
especially to varying states of the nerve ends, and the extent 
to which they are invaded by processes of sclerosts. Beyond 
all such causes of difference, however, we may expect that 
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. there would be naturally in different individuals, great varia- 
tions in the power of recalling kinesthetic impressions, just as 
an extreme variability is met with in different persons in regard 
to their power of recalling visual or auditory impressions, as 
F. Galton has so fully shown in the case of the former. A few 
instances of such variations will well illustrate this part of 
our subject. 

Galton made a series of careful enquiries to ascertain to what 
extent different persons are endowed with the power of re- 
calling, or seeing with the mind’s eye, distinct images of objects 
in their natural grouping and colouring, taking asa trial-subject 
the person’s own breakfast table as he or she sat down to it in 
the morning. The one hundred answers which he received 
disclosed an extraordinary range of variation in this respect 
among different individuals, as may be seen by the perusal of 
his interesting essay on ‘Mental Imagery.’ One of those who 
had the highest power of recall answers :—“ Thinking of the 
breakfast table this morning, all the objects in my mental , 
picture are as bright as the actual scene.” One of the worst 
answers :—“ No individual objects, only a general idea of a 
very uncertain kind.” While the person who possessed the 
lowest power of all in this direction, answered :—%“ My powers 
are zero. To my consciousness there is almost no association 
of memory with objective visual impressions. I recollect the 
breakfast table but do not see it.” Other very interesting 
examples of variation in this power of recalling visual images 
are cited. Thus Mr. Galton says:—“One statesman has © 
assured me that a certain hesitation in utterance which he has 
at times, is due to his being plagued by tho image of his 
manuscript speech, with its original erasures and corrections. 
He cannot lay the ghost, and he puzzles in trying to decipher 
it... A distinguished writer on metaphysical topics assures 
me that he is exceptionally quick at recognizing a face that he 
has seen before, but he cannot call up a mental image of any 
face with clearness. ... There are a few persons in whom the 
yisualising faculty is so low that they can mentally see neither 
numerals nor anything else; and again there are a few in whom 
it is so higf as to give rise to hallucinations,” 

1 < Ingnirics into Human Faculty,’ 1883, p. 83. 
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With variations such as these to be mét with in regard to 
the impressions of a vivid sense like that of sight, it is much 
more easy to explain, by the principle of individual variation, 
some of the remarkable differemees in the power of recalling 
kinesthetic impressions met with among the persons examined 
by Weir-Mitchell. ° 

The cases to which we have just been referring are instances 
in which kinesthetic impressions as a whole are revived. 
There is, however, good evidence to show that “muscular 
sense” impressions in particular are also capable of being 
revived in idea. It has been already shown that these are the 
impressions which almost, if not quite alone, are concerned with ` 
the estimation of weight or resistance. If such impressions, 
however, had not been capable of being revived in idea, we 
should have no power of discriminating differences in weights 
when they are lifted in succession, and still less should we 

_have that power which we possess of lifting certain bodies 
. and saying at once what is their approximate weight. 

In the former case we have mentally to compare our present 
. feelings of resistance with our memory of similar impressions 
experienced a few moments before; whereas, the fact of our 
possessing such powers as are referred to in the second case, 
shows, that we are capable of acquiring ingrained “ standards of 
weight” by the constant exercise of this faculty, dependent of 
course upon our power of ideally recalling such impressions, so 
that at last we are enabled to judge intuitively as to the 
approximation of bodies to certain ideal standards of weight, 
just as we are enabled to judge of the approximation of certain 
presently perceived colours or sounds to certain “standard ” 
visual or auditory impressions. In regard to this point 
Professor Bain says :'—“ Absolute weight implies a permanént 
standard, and a permanent impression of that standard. When 
I lift a weight, and pronounce it to be seven pounds, I make a 
comparison between the present feeling and the impression 
acquired by handling the standard weight of seven pounds or 
things equivalent thereto. This absolute comparison, there- 
fore, implies the enduring and recoverable sensibility to 
impresgjons of resistance, which is also a fact of*the human 

1 «The Senses and tho Intellect,’ 8rd od., p. 98. i 
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constitution. . . . `A. receiver of posted letters contracts an 
ingrained sensibility to half an ounce, and can say, of any letter 
put into his hand, whether it produces a sensibility equal to or 
under the standard.” . 

But it is one of the fundamental positions of physiological 
psychology which Professor Bain has strongly enforced, that a 
renewed feeling or idea must depend upon the action of 
precisely the same parts as the original feeling. On this head 
he says':—“ What is the manner of occupation of the brain 
with a resuscitated feeling of resistance, a smell, or a sound ? 
There is only one answer that seems admissible. The renewed 
feeling occupies the very same parts, and in the same manner 
as the original feeling, and in no other parts, nor in any other 
assignable manner. ... For where should a past feeling be 
re-embodied if not in the same organs as the feeling when 
present? It is only in this way that its identity can be 
preserved ; a feeling differently embodied would be a different 
feeling.” 


Tre NATURE AND ORIGIN OF “ MUSOULAR SENSE” 
IMPRESSIONS. 


Almost all that has been written by others in regard to what 
T have in this paper spoken of as “ kinesthetic impressions,” 
has been brought forward in relation with the several writers, 
views concerning the existence and nature of that power in us 
whereby we are enabled to judge of “ resistance ” or “ weight.” 
This power has been discussed by them under such different 
names as thəse:—“ muscular sense” (Sir Charles Bell); a 
“ gense of force ” (E. H. Weber); a “sens de l’activité muscu- 
laire” (Landry); a “ conscience musculaire ” (Duchenne); a 
“locomotive faculty” (Sir William Hamilton); the “feelings 
of movement” (Bain); and the “sense of innervation” 
(Wundt). 
' Some of these writers, such as Sir William Hamilton? and 
Wundt, have carefully discriminated the different components 
of the group of impressions accompanying and resulting from 


1 <The Senses and the Intellect,’ 3rd ed., p. 888. 
3 «Notes ar Dissertations on Reid.’ ` 
> < Eléments de psychol. physiol., 2nd ed. (trad. franc.), 1886, t. i., pp. 421-426. 
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‘movements ; others, like Landry* and Buin? have not always 
been careful to make such discrimination, but have spoken 
rather as though all the impressions derived from movement 
might be included under that endowment which others speak 
of as the “muscular sense” —a laxity which is all the less 
likely to recur if the term kinesthetic should be adopted as 
a general designation for the whole mixed group of impres- 
sions which accompany movement. 

From a psychological point of view the ‘highest interest 
has attached to these discussions, seeing that the sensations 
of “resistance” which we derive through the exercise of our 
muscles have been supposed to give us a knowledge altogether 
apart from that derivable through so-called “passive sensa- 
tions ”—an immediate knowledge, in fact, of an external 
world or “ non-ego.” 

Those who consider that through the performance of move- 
ments we acquire a kind of knowledge which is altogether 
peculiar, are not precisely agreed among themselves as to the 
exact mode in which they so acquire it. These, however, are 
‘altogether minor differences, and as a class the holders of such 
views must be separated from another group of psychologists 
and physiologists who maintain that there is nothing intrin- 
sically peculiar in the sensations and impressions constituting 
that combination of feelings which comes to us as a conse- 
quence of movement, 

Omitting minor detail, therefore we have two points of 
view in reference to the nature and origin of the impressions 
whence we derive our knowledge of “resistance” and of 


} < Mém. sur la paral. du sentim. d. activ. muse.’ 1855, p. 262. 

3 < The Senses and the Intellect,’ 8rd ed., p. 82. : 

* This looseness of phraseology is, in fact, still very common, as may be judged 
from the following quotation from Ferrier, where he is speaking of the views of 
Hitzig and Nothnagel. He says (loo. cit., p. 879): “The term musoular sense, 
as ordinarily understood, and as employed by these authors, is applied to the 
assemblage of centripetal impressions generated by the act of muscular contraction 
’ in the muscles themselves, as well as in the akin, fasciæ, ligaments, and joints.” 
Historica] references bearing upon the subject of the “ muscular sense” generally, 
‘are mainly to be found in the following three places, but especially in the last 
of them :—Hasmilton’s ‘Notes and Dissert. on Reid’; Bastian’s ‘Bram as an 
Organ of Mind, Appendix; and Sternberg, in Piliger’s ‘ Auolffy f. Physiol.’ 
Bd. xxvii. 
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“ weight,” whereby we acquire our knowledge of the different 
degrees of “consistence” of bodies, and (through conscious- 
ness of the nature and extent of our movements) whereby we 
learn the differences in “ fown ” which bodies present. 

These conflicting views must now be briefly but definitely 
stated, in order that it may be måde perfectly clear which of 
them is in accordance, and which at variance, with facts that 
are now well established :— 

(1.) According to the first view our notions of “ resistance ” 
are not derived from sensations at all, but are due to a central 
psychic process (to which Wundt has applied the term “ sense 
of innervation”). In reference to such a view Ludwig says :— 
“ Tt is conceivable and not unlikely, that all knowledge and dis- 
crimination arrived at through the exertion of the voluntary 
muscles are attained directly through the act of voluntary 
excitation ; so that the effort of the will is at once proceeded 
on as a means of judgment.” On this subject also, J. Muller 
said :—“ It is not certain that the idea of the force employed 
in muscular contraction depends solely upon a sensation. We 
have a very exact notion of the quantity of nerve-force start- 
ing from the brain which is necessary to produce a certain 
movement. ... It would be very possible that the appreciation of 
the weight and pressure in cases where we raise or resist, 
should be in part at least not a sensation in the muscle, but a 
notion of the quantity of nerve-force which the brain is 
excited to call into action.” According to Wundt, “the 
strength of the sensation is dependent only on the strength of 
the motive influence passing outwards from the centre, which 
sets on the innervation of the motor-nerves.” Bain, again, 
holds “that the sensibility accompanying muscular movement 
coincides with the outgoing stream of motor-energy, and does 
not, as in the case of pure sensation, result from an influence 
passing inwards, by ingomg or sensory nerves,” or, as he else- 
where says, “we are bound to presume that this is the con- 
comitant of the outgoing current by which the muscles are 
stimulated to act.” Hughlings-Jackson, amongst ourselves, 
has always been a strong upholder of these views. 

(2.) Th® opposite view is not so old. - The earliest statement 
that T have seen to the effect that the sensations accompanying 
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or resulting from movement are affereht and not efferent 


‘feelings, is that of Lotze, who says :1—“ We must affirm 


universally that in the muscular feeling we are not sensible of 
the force on its way to produce an effect, but only of the 
sufferance already produced in our moveable organs, the muscles, 
after the force has, in a manner unobservable by us, exerted 
upon them its causality.” This view was, however, very shortly 
after, much more clearly expressed by Landry? in these terms: 
—“The ego has a direct consciousness of the phenomena of 
volition ; it knows immediately that there has been a voluntary 
stimulus, and to what part of the body it has been directed ; 
as to the effects .produced, it is only mediately informed of 
these, and can disregard them. . . . The nervous action which 
incites the movement can only, therefore, furnish to conscious- 
ness an idea of the volition, and not that of its execution; 
besides, if the sensorium has a knowledge of the excitation of 
the excito-motor faculties, it ignores the quantity of the nerve 
action exerted. It is necessary that the effect of the central 
incitation (the contraction) should be produced in order that 
the brain may perceive, and then it perceives at the same 
time both the seat and the degree of contraction. The move- 
ment is, therefore, the source whence we derive notions of this 
kind.” 

In 1869 I expressed ‘the view, that “all the information 
which Prof. Bain considers to have been revealed to us by the 
activity of our locomotive organs through an ‘active’ mode 
of sensibility, has been derived from modes of passive sensi- 
bility (occasioned, it is true, by this activity), and from 
inferences which have gradually been built up upon these .. . 
The feeling of ‘expended energy,’ therefore, by which we 
obtain our ideas of resistance and of an external world, is not 
contained, as we think, in the volitional act itself, but is 
derived from impressions emanating from the moving organs 
themselves during the-actual accomplishment of movements.” 
And after referring to the clinical evidence that was available 


1 ¢Medicinisohe Psychologie,’ 1852, p. 298. 
. * ‘Traité des paralysica,’ Paris, 1859. Similar views were na expressed 
in his memoir in the ‘Gaz. des Hépltaus,’ 1855. 

3 «On fre ‘Muscular Sense,’ and on the Physiology of ee ‘British 
Medical Jommnal,’ April, 1869 
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at that time, concerning cases in which the so-called “ muscular 
sense” was supposed to be more or less defective, I arrived at 
the following conclusion :—“ There is clearly a loss of some- 
thing in these cases, of a sémething which serves as a guide 
in the execution of voluntary moypments, but whose absence 
can be compensated by the supervision of the visual sense; 
and this is, in great part, the function which some physiolo- 
gists attach to the ‘muscular sense’... my position is that 
these impressions of the muscular sense, whose existence we 
are thus obliged to postulate, are wnconscious! impressions, and 
that the conscious impressions that have usually been stated 
to fall within its province are really derivable through modes 
of ordinary cutaneous and deep sensibility.” 

In 1880, whilst adhering to almost precisely the same views, 
I maintained? that the time had come when it would be 
advantageous to speak, in lieu of a “muscular sense,” of a 
“Sense of Movement, as a separate endowment, of a complex 
kind, whereby we are made acquainted with the position and 
movements of our limbs, whereby we judge of ‘ weight’ and 
‘resistance, and by means of which the brain also derives 
much unconscious guidance in the performance of movements 
generally, but especially in those of the automatic type... . 
There are included under it, as its several components, cuta- 
neous impressions, impressions from muscles and other deep 
textures of the limbs (such as fasciæ, tendons, and articular 
surfaces), all of which yield conscious impressions of various 
degrees of definiteness; and in addition there seems to be a 
highly important set of ‘unfelt’ impressions, which guide tho 
: motor activity of the brain by automatically bringing it into 
relation with the different degrees of contraction of muscles 
that may be in a state of action.” 

Meanwhile Ferrier had also expressed a strong opinion 
adverse to the views of Wundt and Bain.® He said :—“ But, 
whether we make the movements in reality, or revive them in 
idea, the consciousness of the extent and energy of the move- ~ 


1 In regard to this point, see what I have said on p. 5 (Note *) of this paper. 
2 <The Brfm as an Organ of Mind,’ pp. 540-544. 
1 «Functions of the Biain, 1st cd., 1876, p. 226. 
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ment is, in my opinion, in all cases depeñdent on in-going or 
centripetal impressions.” 

A few weeks after the publication of my work ‘The Brain 
as an Organ of Mind,’ there appéared a remarkable paper’ by 
Dr. William James, of Haryard University, on ‘The Feeling of 
Effort,’ in which will be found many views strikingly similar 
to those that I have expressed. In reply to the question as to 
the nature of our sensible perceptions of movement he says :— 
“T unhesitatingly answer: an aggregate of afferent feelings, 
coming primarily from the contraction of muscles, the stretching 
of tendons, ligaments and skin, and the rubbing and pressing 
of joints; and secondarily, from the eye, the ear, the skin, 
nose or palate, any or all of which may be indirectly affected 
by the movement as it takes place in another part of the body. 
The only idea of a movement which we can possess is composed 
of images of these its afferent effects.” Again he says:— 
“The degree of strength of our muscular contractions is com- 
pletely revealed to us by afferent feelings coming from the 
muscles themselves and their insertions, from the vicinity of 
the joints, and from the general fixation of the larynx, chest, 
face and body, in the phenomena of effort, objectively con- 
sidered. When a certain degree of energy of contraction 
rather than another is thought of by us, this complex aggregate 
of afferent feelings, forming the material of our thought, renders 
absolutely precise and distinctive our mental image of the 
exact strength of movement to be made, and the exact amount 
of resistance to be overcome.” 

Such language may seem very positive, but in my opinion 
also this second view as to the afferent nature of all the im- 
pressions by which we obtain a knowledge of our movements 
and by which we judge of weight and resistance is one that 
may now be considered to be incontestably established. Sachs? 
has shown the existence of sensory nerves in muscles, and such 
clinical evidence as is afforded by the cases of Demeaux, 
Landry, Spaeth, Duchenne, Briquet, and Bazire, show con- 
clusively what opinion we ought to adopt in regard to this 
much disputed point. We have to do in these pagicnts with 


1 «Anniversary Memoirs of the Boston Society of Natural History,’ 1880. 
Reichort’s u. Du Bois-Reymond’s ‘ Archiv,’ 1874. 
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a total disappearance; in the parts affected, of all that kind of 
knowledge which has, by one or other, been ascribed to, or 
supposed to be derived from, the “muscular sense.” They were 
ignorant of the position oftheir limbs, unconscious of any 
movements that they might execyte, and of the degree of 
resistance which might be opposed to the contraction of these 
muscles. The volitional centres, the spinal motor centres, the 
motor nerves and the muscles were capable of being called into 
activity—yet all the information usually supposed to be derived 
through the “muscular sense” had vanished. No clearer 
evidence could be forthcoming to show that the knowledge of 
the position of our limbs, of their movements, and of the state 
and degree of contraction of our muscles generally, does not 
depend as Wundt, Bain, and others assume, upon impressions 
that are “concomitants of,” or that coincide with, “the out- 
going stream of nervous energy.” 

I go even further, and maintain that the processes taking 
place in motor centres and in motor nerves are purely 
physiological processes, wholly devoid of any conscious accom- 
paniment—that is to say, from the time the motor incitation 
leaves the kinesthetic centres, up to the time when muscular 
contractions occur, we have only to do with a series of physical 
processes occurring in different motor centres and in motor 
nerves. 

Writing on this subject in 1880 I said ':—“The kinesthetic 
centre is indeed one of great importance. Its impressions 
enter inextricably into a large number of our mental processes 
—as widely and inextricably, in fact, as the assumed muscular 
consciousness of Bain is supposed by him and others to be 
intertwined with what they would distinguish as passive 
sensibilities. But it can only produce an extreme amount of 
confusion if the activity of this sensory centre is attributed to 
and confounded with that of motor centres, the processes of 
which seem to lie even more truly outside the sphere of mind 
than the molecular processes comprised in the actual contrac- 
tion of a muscle: these latter processes are, at least, imme- 
diately followed by ‘ingoing’ impressigns, whilst so far as we 
know—that is, so far as any evidence exists—the former are 

1 < The Brain as an Organ of Mind,’ p. 600. 
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not.” After so much as we are -conscious of in the mere 
volition itself, “we have to do with molecular currents passing, 
it may be, through several sets of ‘fibres and cells, but having 
no conscious side whatever.”? Agf&in, “ Motor centres, wherever 
they may. be situated, are parts whose activity appears to be 
wholly free from subjective concomitants. No ideal repro- 
ductions appear ever to take place in such centres; they are 
roused into activity by outgoing currents, and: so far as we 
have any evidence, the induction in them of molecular cur- 
rents which immediately afterwards issue through cranial 
and, spinal motor nerves to muscles are simply physical phe- 
nomena,” ? 

Views almost sadly similar to these were published only a 
few weeks later by Wm. James, in his essay on ‘The Feeling 
of Effort? Thus, he says (p. 20) :—“ In a word, volition is a 
psychic or moral fact pure and simple, and is absolutely com- 


, pleted when the intention or consent is there. The superven- 


tion of motion upon its completion is a supernumerary 
phenomenon belonging to the department of physiology ex- 
clusively, and depending on the organic structure and con- 
dition of executive ganglia, whose functioning is quite 
unconscious.” Or again (p. 4) :—“ But apart from à priors 
postulates, and however strange to logic it may appear, it is a 
fact, that the motor apparatus is-absolutely insentient in an 
afferent direction, although we know that the fibres of the 
anterior root will propagate a disturbance in that direction as 
well as in the other. Why may not this result from a true 
insentiency in the motor cell? an insentiency which would 
accompany all action there, and characterize its normal dis- 
charges as well as the unnatural irritations made by the knife 
of the surgeon or the electrodes of the physiologist upon the 
motor nerves.” Again (p. 7)—“ One immediate conclusion fol- 
lows: namely, that there are no such things as afferent feelings, 


` or feelings of innervation. These are wholly mythological 


entities. Whoever says that in raising his arm he is ignorant, 
of how many muscles he contracts, in what order of sequence 


-and in what degrees of intensity, expressly avows,a colossal 
amount ef unconsciousness of the processes of motor discharge.” 


1 Loe. cit. p. 495. 2 Too. oit. p. 599, see also p. 149. 
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Iam happy to be able to cite another distinguished convert 
to these views. If any one will compare what was said by Prof. 
Ferrier in the first edition of his-‘ Functions of the Brain ’* 
with what he says in the féllowing passages taken from his 
recently-issued second edition (p. 436) it will be seen that he 
has made a most important renunciation, and now holds 
doctrines entirely in accordance with those above expressed. 
The views he now holds are these:—“The activity of the 
motor centres has no subjective side apart from the functioning 
of the sensory centres with which they are associated .. . 
whereas we have sensory ideation in and by itself, we have no 
ideas of movement apart from the sensory centres through 
which alone the activity of the motor centres is revealed in 
consciousness.” 


Many important issues in regard to cerebral localisation, as 
well as concerning psychological doctrine, turn upon the 
correct interpretation of the questions which we have just been 
considering. 

In regard to the former, with which we are here chiefly 
concerned, it may be well to point out in the first place, that 
the interpretation of aphasia, aphemia, and all the varied 
amnesic states must differ widely from one another according 
to the different views which are taken as to the nature and 
seat of so-called “ motor-ideas.” The very notion of such a 
thing as a “motor-idea” could only arise in the mind of a 
man who believed we had feelings which could be felt, and 


1 At p. 266, he said :—“ In the same manner as the sensory centres form the 
organic basis of the memory of sensory impressions, and the seat of their repie- 
sentation or revival in idea, so the motor centres uf the hemispheres, besides 
“being the centres of differentiated movements are also the organic basis of the 
memory of the corresponding movements, and the seat of their re-execution or 
ideal reproduction, We have thus a sensoly memory and a motor memory, 
sensory ideas and motor ideas; sensory ideas being revived sensations, motor 
ideas being revived or ideal movements.” Again at p. 271, he said :—“ If the 
motor centres of the cerebral hemispheres are not merely the centres of impulse of 
volitional movements, but also tho centres of registration and revivability of the 
game, it must follow that destruction of the cortical motor centres will cauge not 
only objective motor paralysis, but subjective motor paralysis, or, in other words, 
paralysis of Motor ideation.”. These views which Ferrier has, I am glad to say, 
1enounced ara thoroughly in accordance with doctrines still held by flughlings- 
Jackson, and Stricker. 
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consequently ideas that could be revived, in motor centres. 
It so happens also that those who hold this doctrine have 
always been inclined to believe (though it does not of 
necessity follow), that such refived “motor ideas” consti- 
tute the material of our recollection when words recur to 
the mind in silent thought; this, for instance, has been the 
doctrine of Bain, Wundt, Hughlings-Jackson, and more 
recently of Stricker. Those, however, who repudiate the notion 
of the existence of any such things as “ motor ideas,” and who 
believe that all our ideas of movement are revived in sensory 
centres, have also for the most part supposed, that words are 
primarily revived in silent thought in the auditory centres, 
and that the kinæsthetic ideas of words are awakened in im- 
mediate succession thereto. 

These divergent views lead to y widely different interpreta- 
tions of the various species of speech defects, and such inter- 
pretations entail quite different views as to the localisation 
of the lesions by which they are severally caused. This any 
one may see who will take the trouble to compare Stricker’s 
account of such defects, as embodied in his work! ‘ Du langage 
et de la musique,’ with that which I haveadvanced in a recently 
published work.? The different interpretations we have offered 
of so-called “word-blindness” and “ word-deafness” might be 
looked to as an example of what I mean. The whole question 
is, however, far too' large a one to be entered upon here. 

Again, if our sensations of movement were “ concomitants of 
the outgoing current,” and if we really had “ motor ideas” as 
well as sensory ideas, it would be perfectly natural and logical 
to look for motor centres in the cerebral cortex ; but if these 
views are erroneous, and if all our knowledge of movements 
comes to us through sensory centres, then there is no longer 
the least ground for postulating the existence of motor centres 
in the cortex; all that would be needed there would be the 
existence of sensory registers of the impressions occasioned by 
movement. In other words, kinesthetic centres clearly must 
exist in the cerebral cortex, to be as it were on the same 
platform with the registers for other sensory impregsions with 

Paris (Biblioth. de philosoph. contemp.), 1885. i 
2 «Paratyses: Cerebral, Bulbar, and Spinal,’ 1886, pp. 99-130. 
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which they are in such’ intimate functional relationship ; whilst 
the actual need for the existence of motor centres in this 
situation has not yet been shown by any one. 

e 


THe Part TAKEN BY “MuscuLare SENSE” IMPRESSIONS IN 
THE EXECUTION OF VOLUNTARY AND AUTomaATIO MOVE- 
MENTS. 

` (a) Voluntary Movements. 


In voluntary acts we have not merely to account for the 
production of a movement, but of a movement of a certain 
kind, in which the action of each set of muscles brought into 
play is duly regulated so as to lead to the exact result desired. 
And, seeing that the volition or desire to bring about such and 
such movements originates in the cerebral cortex, so we are 
bound to admit, that the purely volitional qualities of the 
movement must also depend upon cerebral influence. Hence 
the strength, the continuance, the rapidity, and the direction 
of movements are variable according to the precise nature of 
the cerebral incitation or volition. As Jaccoud says, “The 
strength of the movement is regulated by the strength of the 
initial motor impulse; the extent depends in reality upon the 
same influence; the rapidity results from the more or less 
rapid succession of voluntary impulses; and the direction is 
determined by the voluntary localisation of the incitation upon 
certain groups of muscles.” It is also important to recollect 
that, in the execution of a complex movement, any alteration 
that we may desire to bring about in respect of any one of 
these volitional qualities, is, by the mere change in the volition 
itself, immediately effected with reference to the movement as 
a complex whole. Jaccoud illustrates this as follows 1 :—“ I am 
walking, and then I wish to walk more quickly. Hardly have 
I conceived the desire before the mode of walking is changed ; 
it has become in short, more rapid. This intervention of my 
will manifests itself, therefore, by a change in the movement 
of locomotion as a whole. This change is the final result of a 
series of partial modifications which have been brought about 
in the original movement ; this is incontestable. But, I have 


| «Les paraplégies ot l’ntaxie du mouvement,’ 1864, p. 594. 
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not needed a parallel series of volitional-acts ; a single volition 
has sufficed. I have willed to walk more quickly, and I have 
then walked more quickly, without knowing anything, without 
even requiring to know anything, of these intermediate 
modifications.” In the same way, alterations in any one of 
the other volitional qualities of a complex movement are 
found to have direct bearings upon the movement as a whole. 
These seem to be the principal facts that should be mentioned 
with regard to the mere volitional act; and I am quite dis- 
posed to agree with Landry when he says, in opposition to the 
views of several physiologists previously mentioned, that the 
volition itself includes only an incitation to a specific kind of 
movement, and that we must execute this movement in order 
to become acquainted (inferentially) with the quantity of 
nervous action brought into play. 

But besides these qualities of the movement which are deter- 
mined by the volition, we have to consider the execution of 
the movement itself as a compound of several simple move- 
ments, brought about by the simultaneous and successive con- 
tractions of different muscles, which are perfectly harmonious 
and constant in their mode of action. This machine-like 
precision of action—the result of what is usually known by 
the name of co-ordination—is now admitted by most physiolo- 
gists to depend upon certain pre-established, though gradually 
acquired, nerve-connections between the different elements of 
the spinal cord and medulla oblongata. The movements are 
machine-like, inasmuch as they depend upon certain organic 
combinations in the spinal cord and medulla, and after these 
connections have once been fully formed the will has little 
more to do with them; the movements ordinarily take place 
in a definite manner, the will qualifying their mode of execution 
only. It requires a special exercise of mental power in order 
to execute certain complex movements in a way different from 
that which has become habitual. But in these cases, as well 
as when`we are learning to execute a new complex movement, 
we give no attention whatever to the muscles by which the 
movement is effected—the states of these individually do not 
fall within the scope of our consciousness. Were it otherwise, 
the number and situations of the several muscles would reveal 
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themselves to all, during the performance of different move- 
ments. In our tentative efforts we think only of the move- 
ments themselyes—how to combine the more simple, so as to 
produce the more complex. e 

The kind of movement produced is, therefore, evidently 
dependent upon the distribution, in the medulla and spinal 
cord, of the volitional impulse; and, in a complicated motor 
act, its incidence upon particular groups of cells, which are 
the organic representatives of certain potentialities for simple 

` movements, gives rise to the production of the complex move- 
ment. The more frequently such a complex movement has 
been executed, the more completely may we suppose these 
various groups of cells become bound together into one 
system by connecting fibres, and the more possible is it for 
the movement which they represent to occur in a thoroughly 
automatic manner, and often without much need for cerebral 
intervention. The mechanism of co-ordination is, therefore, 
purely spinal.. This fact was fully recognised by Volkmann 
more than forty years ago, as appears from the following quota- 
tion:' “The physiological accomplishment of movements 
has nothing to do either with consciousness or with uncon-: 
sciousness, for the mind has not the least notion of the details 
of this operation; and eyen in voluntary movements it knows 
nothing concerning the nerves or the muscles by the inter- 
vention of which the process is accomplished. In fact, the 
mind does nothing in this case but give the incitation; and 
if this incitation has for an effect any co-ordinated move- 
ment, it is altogether simply because the organ which receives 
the incitation is arranged in such a fashion that it necessarily 
produces a co-ordinated movement.” Precisely the same views 
as these were also expressed, at about the same time, by 
Arnold and Muller. 

Thus, the work of co-ordination tends to become entirely 
spinal and organic; the movement itself depends upon the spinal 
cord, though its particular qualities of force, rapidity, etc., are 
dependent upon the cerebial or volitional influence. The cere- 
brum may, therefore, also be said to exercise a kind of co- 
ordination—it co-ordinates or adapts the movements which are 


1 Art. ‘Nervenpbysiologie,’ in Wagners ‘ Handwörterbuch, 1844. 
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organically represented in the spinal cord, 80 as to make them 
accord qualitatively with the aim conceived. But, in order that 
the cerebrum may exercise this power, it seems perfectly obvious 
that it should be instructed from moment to moment as to the 
exact nature of the movement actually produced, so that it may 
know whether to continue in its present mode of action, or 
whether to vary the quality of the volition, in order better to 
attain the desired end. Now, according tọ Jaccoud, whose 
treatment of this subject is most excellent, the cerebrum obtains 
these necessary guiding impressions from different sources. 
He says : “ These indispensable notions the brain obtains directly 
through the sense of sight; or, instead it deduces them in- 
directly from the instructions which reach it as to the situation 
of the parts which move and the condition of the contractile 
organs which move them; these instructions are furnished by 
impressions through the muscular sense, and through the sense 
of touch.” The sense of sight is what we chiefly rely upon 
in early years, and in acquiring new movements generally. 
We all know how long it is before a person learning to play 
upon a musical instrument can do without the aid of this 
guiding sense. At last, however, his tactile sense, and also 
his “ muscular sense,” has become so educated that he is able to 
do without guidance from the sense of sight; and, as a rule, 
he does without this primary aid as soon as the execution of 
the movement has become perfectly easy. Jaccoud calls the 
second mode of appreciation indirect, because it does not, as in 
the case of the sense of sight, depend upon a simple perception 
of transmitted sensations, but upon an interpretation of sensa- 
tions. As he says'—“The sensorium requires, as a preliminary, 
to have learned the relations which unite the various con- 
ditions of the muscles, or of the tactile organs to the different 
sensations perceived; it is only at the termination of this 
apprenticeship that it can conclude from the sensation per- 
ceived as to the statical or dynamical conditions of the parts 
whence the sensation springs. This education proceeds cor- 
rectly, by means of the direct appreciation through the sense 
of sight, thanks to which the individual can compare at each 
instant.the movement effected with the sensation “perceived. 7 
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After this preliminary education has been finished, the know- 
ledge so acquired, though inferential, becomes as available 
and as efficacious as that which is more directly derived through 
the sense of sight. It can be brought into action also with 
just as much rapidity and exactness, so that the sense of 
sight is no longer needed to inform us as to the position of our 
limbs, and as to the nature and degree of their movements. 
Jaccoud, therefore, thinks that the power which healthy 
persons enjoy of performing, with facility, movements that are 
at the same time habitual and complex depends, in the first” 
place, upon the integrity of their “muscular sense,” and in the 
second, upon that of their sense of touch. Impressions are 
derived through both these channels, whereby the brain 
becomes informed as to the amount and kind of movement 
which it has called into action; and so it learns whether, 
to obtain the end in view, it should continue with the same 
kind of volition, or whether it should be qualified in any way. 
When we commence a movement, we initiate it with certain 
predetermined qualities of force and extent ; and this, of course, 
is simply a result of our past experience and education. I 
know that certain objects have hitherto given me certain 
impressions of weight when I have previously handled them, 
and therefore my previous education now enables me, when I 
see such an object again and desire to handle it, to give the 
volitional act its necessary qualifications. This power has been 
termed “l'instinct locomoteur,” and “consetence musculaire.” Tt 
has been made the subject of much mystification, though it is a 
simple result of our capability of recalling in idea the kinæs- 
thetic impressions which have previously been assaciated with 
given sight impressions; that is, the sight impressions imme- 
diately recall their related kinmsthetic impressions. When 
T see a simple bundle of wool on a table, as a result of previous 
experience I can at once nearly accurately determine what 
ought to be the quality of the volition necessary to enable me 
to raise it. Thus I am enabled to initiate such a movement as 
I deem appropriate. But supposing, in the cage just cited, that 
the supposed simple bundle of wool was not a simple bundle, 
that it contained a heavy leaden weight in its centre, then my 
initial volition would have been inadequate, I should have 
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been deceived, and the kinssthetic impressions that I received 
would have instructed me that a stronger volitional effort was 
necessary. It is always in this way that kinesthetic impres- 
sions are supposed to intervene. ° 

By a supposed “locomative instinct” (or, in other words, 

ideal recall of kinesthetic impressions), we know, as Jaccoud 

e puts it, what force we ought to employ, whilst by the actual 
occurrence of kinesthetic impressions we are‘taught what 
force we have employed. 

I have now for some time advocated such views as these, 
and have maintained that the immediate execution of volun- 
tary acts, in the case of the majority of limb-movements, is 
dependent upon the guidance of co-active visual and kinæs- 
thetic centres; just as in the case of the complex movements 
concerned in articulate speech, the immediate execution of 
such movements is dependent upon the regulative activity of 
combined auditory and kinesthetic centres.’ The latter move- 
ments seem, in short, to be related to the auditory centres, in 
jost the same sort of way that movements of the limbs are 
related to the visual centres. 

Where the ‘movements which it is desired to execute are 
complex and difficult and we have to learn them by imitation 
of the movements of other persons, the sense of sight is 
doubly brought into action. It is necessary at the commence- 
ment and during the continuance of our efforts to copy such 
movements, to look alternately ‘at our model and at our own 
moving members. A long time and much practice is, in fact, 
required before a person who is learning to play upon 
some musical instrument, is able to execute the necessary 
actions without the aid, from moment to moment, of guiding 
visual impressions. During the process of learning, therefore, 
the visual centre evidently exercises a dominating influence. 

In time, however, the impressions pértaining to the “sense of 

- movement ” (which are, of course, always associated with those 
° of sight) become, by way of newly organized channels, suffi- 
ciently well associated with the newly organizing -motor 
mechanisms, to permit the new movement wheneyer it has 
been initiated to be continued under the immediate guidance 


1 + Brit, Med. Journal,’ April, 1869, and ‘The Brain as an Organ of Mind,’ 
p. 555, and chap. xxix. 


58 THE “MUSCULAR SENSE”; ITS NATURE, 


of kinesthetic impressions only—that is, without further neces- 
sity for a conjoint direction through the sense of sight. 

The same different tracts of the brain that are called into 
simultaneous or immediately successive activity for the 
initiation of any set of voluntary movements, would probably 
remain in activity during the continuance of such movement, 
though not exactly in the same relative proportions. Thus, if | 
we suppose the centres specially called into activity, as guid- 
ing centres, to be the visual and kinesthetic, it may well be. 
that the former has a dominating influence in the production of 
the initial conception of the movement about to be executed. 
And yet the distinctness of this idea or conception of the 
movement (partly visual and partly kinesthetic in its origin, 
as we have said) will be found to vary with the degree of 
familiarity, and consequently with the ease of execution, of the 
movement. In the case of the simplest voluntary movements, 
or those that have been often repeated, an idea or concep- 
tion of the movement needed scarcely obtrudes itself at all as 
a conscious element of the volition. This is a part of the 
process which has here become more or less latent, and which 
in ideo-motor and sensori-motor actions has become wholly 
latent; though it probably still remains, even in these latter; 
as a necessary link in the chain of causation. On the other 
hand, during the continuance of voluntary as well as of almost 
all varieties of automatic movements, it seems clear that the 
kinesthetic centres exercise the supreme guiding influence. 
Its impressions alone—even when they very imperfectly, or 
not at all, rouse our consciousness as to their existence— 
suffice to inform us (that is, suffice to excite their proper 
cerebral “centres” in ways definitely related to different posi- 
tions and muscular tensions) as to the exact relations of our 
limbs, and as to the nature and degree of their movements. 

The mode of acquisition above indicated, seems well to 
accord with our other interests and with the daily necessities 
of our lives. The sense of sight greatly facilitates the process ° 
of learning, and its vivid impressions speedily enable the brain 
to appre@ate aright the more vague and occult impressions 
coming to it simultaneously through the kinesthetic centres. 
Soon, however, the visual sense, which we need- for so many 
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other important purposes, no longer requires to be concen- 
trated wholly on the performance of movements. Later still, 
our attentiòń or consciousness becomes further freed from 
disturbing details connected with*movements. The possibly 
conscious impressions pertaining to the “sense of movement ” 
at last habitually pass unheeded, and then we come to be able 
to perform multitudes of daily actions under the guidance of 
meré “ unconscious” kinesthetic impressions. . 

Thus the working of the motor side of our complex 
nervous mechanism, even when it ig concerned in executing | 
the behests of will, proceeds so smoothly, and is practically so 
much unheeded, as to leave us free to follow up the threads of 
our conscious life unhindered by the multitudinous details 
pertaining to the varying states of innumerable muscles acting 
in ever changing combinations. ‘ 

Thus from what.has been said it seems clear that the per- 
formance of a voluntary act is always preceded by an idea or 
conception of the movement we desire to execute; and that 
this idea or conception is, for ordinary movements, com- 
pounded of two kinds of past impressions, namely, those of 
the visual sense and those of the kinesthetic-sense. Again, 
it must be remembered that the kinwsthetic sense includes 
two different sets of impressions; the one set (a) being con- 
scious impressions derived from our moving members (pro- 
ceeding from skin, muscles, tendons, and joints); the other 
being (b) either unfelt, or almost completely unfelt, impressions 
emanating from the muscles, in relation with their varying 
states of contraction, and therefore affording information to 
the brain of the most important kind. The evidence demon- 
sirating the existence of this last set of comparatively unfelt 
impressions emanating from muscles, and pointing to their 
importance for the guidance of movements, is mainly derived 
from cases of diseases such as have been already cited 
(pp. 10-20). 

Now, in the chapter on “The Will, ” in his “ Analysis of 
the Human Mind,” published more than fifty years ago, it — 
appears that James Mill clearly appreciated the fact, that the 
“idea ofthe action” to be performed is two-fold. He says, 


` «There are two ideas very different from one another, to both 


60 THE “MUSCULAR SENSE”; ITS NATURE, 


of which we give tite name ‘idea of the action?” Of these, 
he adds, “ one is the outward appearance of the action, and is 
always a very obvious idea.” The other is a copy of certain 
internal sensations, which £ few pages before he had spoken of 
generally as sensations accompanying the movement, and which 
he also more specifically defined (doc. ett. p. 275) when speaking 
of the terminal events of a movement as “the contraction of 
the muscles, with the various sensations which the action 
upon those organs, and the action excited in them, imply.” 
. Of these internal sensations he says, “from the habit of not 
attending to them, we have lost the power of attending.” 
And then he adds, “This last (namely the revival of such 
internal sensations) is by no means an obvious idea. And the 
mind passes from it so quickly, intent upon the action which 
is its result, that it is almost always swallowed up in the mass 
of association. It constitutes, in fact, one of the most remark- 
able instances of that class of links in a chain, which, how 
important soever to the existence of the chain, are passed over 
so rapidly, that the existence of them is hardly ever recog- 
nized. . . . This last idea alone is that upon which the contraction 
48. consequent.” 

This view is then essentially that which I myself adopt, 
viz, that kinesthetic impressions, and especially those of 
which we are least conscious, are the last to be revived in the 
cerebral cortex, anterior to, and as actual last links in the 
chain of cerebral- processes which determine, the excitation 
of the motor centres themselves. 

I find that since the first publication of these views, very 
similar notions as to the importance of revived sensations of 
movement for the execution of voluntary acts have been 
expressed by two other writers. 

The views of one of these, namely Dr. E. Fournié, were 
published three years afterwards; and though we do not at all 
agree in our general interpretation of perceptive processes, 
nor as to the regions of the brain concerned therewith; 
we are thoroughly in accord as to the importance of these 
sensations of movement in conjunction with other sensory 
impressions as guides for movements generally. Thus, he fully 

1 «Physiolog. du syst. nerveux,’ 1872, pp. 291, 360, 862-5, 447 l 
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recognized the important part played by revived sensations of 
muscular contraction in voluntary as well as in instinctive 
movements; also the difficulty of reviving such impressions 
alone, when they have not been linked with visual or auditory 
impressions. It is true, he does not seem clear as to the mode 
in which such revived sensations of movement come into 
play, though he firmly believes that conjoined sensory impres- 
sions are the true cerebral co-ordinators of movement, and that 
by the aid of these alone we are enabled to learn new move- 
ments. He holds that sensations telling of the state of con- 
traction of the muscles are “indispensable conditions in order 
that each movement may be directed in a suitable fashion,” 
and says that, but for our power of recalling in idea or reviving 
such impressions, new movements could never be perfectly 
learned, so that the “execution of movements would be an 
eternal apprenticeship.” 

But much more important and more generally in accord- 
ance with my own views are the statements made by Dr. W. 
James. He says':—The essentials of a voluntary movement 
are—(1) a preliminary idea of the end we wish to obtain; 
(2) a ‘ fiat’; (3) an appropriate muscular contraction ; (4) the 
end felt as actually accomplished. In man at any rate it is 
admitted that the idea of the end and the muscular contrac- 
tion were originally coupled by empirical association; that is 
to say, the child with his end in view, made random move- 
ments till he accidentally found one to fit. This movement 
awakened its own characteristic feeling which thenceforward 
remained with him as the idea of the movement appropriate to 
that particular end.* If the man should acquire a million 
distinct ends, he must acquire a million such motor ideas 
and a million connections between them and the ends. But 
one such connection, subserved by an exclusive nerve tract 
used for no other purpose, will be enough for each end. The 
end conceived, will, when these associations are formed, always 

1 Loo. cit., 1880, p. 5. 

2 In a note further on, Dr, James calls attention to an important point. He 
writes (los. cit., p. 9) :—“ I may add that in teaching a new and unnatural move- 
ment, the starting-point is to awaken by its passive production a M@stinct sense 


of what thd movement, if effected, would feel like. This defines the direction of 
the exertion the pupil is to make.” 
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awaken its own proper motor idea. As for the manner in 
which this idea awakens its own proper movement—the one 
which will convert it from an idea into an actual sensation— 
the simplest possible arrébgement would be to let it serve 
directly (through its peculiar neural process) as a stimulus to 
the special motor centre, the ultimate sensible effect of whose 
discharge it prefigures and represents.” Again, he says :— 
“Tf I will to-write ‘Peter’ rather than Paul, it is the thought 
of certain digital sensations, of certain alphabetic sounds, of 
certain appearances on the paper, and of no others, which 
immediately precedes the motion of my pen. If I will to 
utter the word ‘ Paul’ rather than Peter, it is the thought of 
my voice falling on my ear, and of certain muscular feelings 
in tongue, lips, and larynx, which guide the utterance. Al 
these feelings are afferent, and between the thought of them, 
by which the act is mentally specified with all possible com- 
pleteness, and the act itself, there is no room for any third 
order of mental phenomena. Except indeed what I have called 
the fiat, the element of consent, or resolve that the act shall 
ensue. This, doubtless, to the reader’s mind, as to my own, 
constitutes the essence of the voluntariness of the act.” 
But the so-called “fiat” has no particular mystery about it. 
` It is the mere result of the fact, that one out of the two or more 
motives which weigh themselves against one another, is, after 
little or much deliberation, recognised to be stronger than the 
others; the result being that the molecular movements with 
which it is associated are permitted to flow over into motor 
channels so as to evoke the fitting muscular actions. As 
James says :—“ In our bed we think of the cold, and we feel 
the warmth and lie still, but we all the time feel that we can 


1 In regard to the nature of this “flat” we may say, with James Mull, that it is 
simply equivalent to a desire sufficiently strong to be immediately operative (see 
‘The Biain as an Organ of Mind, p. 550). Hartley said also, “The Will is, 
therefore, that desire or aversion which is stongest for the present time.” 
‘Which mental mood is to prevail is sometimes immediately settled, and at other 
times only sfter a process of Deliberation. Concerning this process Hobbes 
said :—“ The whole gum of desires, aversions, hopes and fears, continued fill 
the thing be either done or thought impossible, is what we call Deliberation... . 
Appetite, therefore, and aversion are simply so called as long as they follow not 
deliberation. But if deliberation Lave gone before, then the last act of it, if it 
be appetite, is called will; if aversion, unwtllingness.” 
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get up if we will. The difficulty is to will.” In the caso of 
emotional actions, the mere presence of the exciting idea is 
much more apt immediately to excite the corresponding move- 
ment, so that “the discharge of idea into movement is much 
more readily inhibited by other casually present ideas in the 
case of voluntary action, and less so in the case of emotions; 
though here too inhibition takes place on a large scale.” As 
a result of these considerations he lays down the following 
important conclusion,’ “that every representation of a motion 
awakens the actual motion which is tts object, unless inhibited by 
some antagonistic representation simultaneously present to themind.” 
W. James very neatly summarizes his own as well as my 
views on this part’ of the question, when he says :—“The 
ordinary ‘voluntary’ act results in this way: First, some 
movement produces a feeling in a reflex, or as we say, accidental 
way. The movement excites a sensorial tract, causing a feeling 
which, whenever the sensorial tract functions again, revives as 
an idea. Now the sensorial and motor tracts, thus associated 
in their actions, remain associated for ever afterwards; and as 
the motor originally aroused the sensory, so the sensory may 
now arouse the motor (provided no outlying ideational tracts 
in connection with it prevent it from so doing). Voluntary 
acts are, in fact, nothing but acts whose motor centres are so 
constituted that they can be roused by these sensorial centres, 
whose excitement was originally their effect.” 
. Finally, it would seem clearly to follow, from the views 
above set forth, that in all essential respects the cerebral 
mechanisms for the actual production of voluntary, of ideo- 
motor, and of emotional movements are identical—that is to 
say, that the “way out” from the sensory centres in which the 
idea of the movement to be effected is revived, and the efferent 
tracts thence onwards towards the motor centres by which the 
movement is to be actually evoked are, when the movement 
itself is similar, identically the same in each of these cases. 

* The sensory components of the idea of the action about to be 
performed are, moreover, always twofold. They either belong to 
the visual and the kinesthetic orders, or else they arg auditory 
and kinesthetic, as in the case where speech movements are 
to be evoked. The cases are rare in which, with ordinary seeing 


L Loo. cit p 17. 
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individuals, we have the combination in idea of special tactile 
with kinesthetic impressions. In the blind, however, this 
particular combination for the ideal recall of movements be- 
comes very common. * 

Tn each case the “ conception of the movement” about to be 
executed, being a means rather than an end, does not after 
a time attract our attention. If this is so even with the initial 
guides of movement (that is, the revived visual and auditory 
impressions), how much more may we expect it to be the case 
with the revived kinesthetic impressions, which are always 
less vivid. And how little even the initial guides of move- 
ment, when revived in idea, at all clearly reveal themselves to 
consciousness in many persons is evidenced by the fact, that 
it is denied by Prof. Stricker and some other persons that 
words are primarily revived, anterior to articulation, in the 
auditory centres. 

It is, however, neither customary nor needful either for 
thought or for action, that the several links in the chain of 
association by which these processes are effected should reveal 
themselves in consciousness. Many of the links of our thought 
and of our sensorial action are represented by sub-conscious 
nerve processes, and this is clearly the case with regard to 
those linked revivals of sensory activity which immediately 
precede and guide muscular movements. Transitions from 
conscious to unconscious nerve actions are habitually taking 
place during the education of the individual and the develop- 
ment of the neryous system in each one of us; and yet the 
essential nerve actions either still go on in the latter case, and 
none the less surely exercise their influence, in evoking other 
nerve actions which are associated with conscious states, or in 
leading to the production of this or that form of movement. 


(b) Automatic Movements. 


As we have seen, between voluntary and ideo-motor or, 
emotional acts no really intrinsic differences exist, from the 
point of view of the nerve centres concerned with their pro- 
duction.’* , 


1 In the first edition of his ‘Functions of the Brain, Dr, Ferrier distinctly 
argued as though the nerve mechanisms needful for the production of voluntary 
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Are we to hold, however, with Ferrier dnd others, that there 
are special motor centres for the performance of voluntary 
actions altogether apart from those by the aid of which 
automatic actions are performed ? This is a view to which 
I cannot subscribe. An automatic movement is simply what 
was once a voluntary movement in the race from which the 
individual has sprung. The motor mechanisms that are 
now immediately concerned with its execution:are precisely 
those which were originally linked together or “ organized” 
when such a movement first began to be effected by voluntary 
efforts. 

The difference here, as I contend, is not with the motor 
centres; it lies rather with the nervous processes which pre- 
cede the action of the motor centres. Thus, when eating, one 
swallows food by a series of automatic actions, without taking 
heed of the process; but I can at any time, by directing my 
attention thereto, and with the presence of saliva as an ad- 
ditional stimulus, voluntarily perform these same processes. 
In the one case the movements are evoked as mere reflex 
actions in which the medulla is the centre concerned; in the 
other they are evoked under the influence of volitional stimuli 
whose birth and starting-point is to be found in the cerebral 
cortex, 

It is, therefore, in my opinion, a fundamental error to look 
for special motor centres for the production of voluntary move- 
ments of any kind—either in the cortex or elsewhere. 

The cerebral hemispheres are needed for the learning of 
new movements which in succeeding generations of animals 
come to be performed in a purely automatic manner; or, we 
ourselyes may learn movements which ultimately by dint of 
time and long practice may become so facile that they take 
their place in the category of “ secondary-automatic” actions, 
These facts seem to me to show conclusively that, in the 
learning of any new movement, two processes. of education 
(entailing the establishment of structural connections, or the 
laying down of new nerye routes) must take place concurrently. 





© 
movements were different from those by which ideo-motor gnd emotional move- 
ments are evoked. In the recently issued second edition he does not so explicitly 
state this view (loo. off, p. 871), nor does he clearly retract it, 
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One must be carrietl on in the cerebral cortex in the way 
already described ; whilst another must be effected by develop- 
mental processes taking place in lower centres, of the action of 
which we are altogether uficonscious—processes which, with 
, lapse of time and successive generations, ultimately permit 
such movements to occur in a purely automatic fashion, and, 
it may be, without any concurrent stimulus either reaching « 
or rousing the activity of the cerebral cortex. 

It has now been perfectly well established, by experiments 
on lower animals, that even such complex muscular actions as 
are required for station-and locomotion may be performed in 
pigeons and in rabbits after the cerebral hemispheres have 
been removed. Here, therefore, it is clear we have only 
to do with a series of very complex reflex actions, carried on 
by means of the mesencephalic and cerebellar centres. It is 
true that afferent impressions of various kinds are needed for 
the effective performance of the very complex muscular 
actions required for the maintenance of equilibrium and for 
locomotion—there must, in fact, be the advent of proper visual 
impressions, of labyrinthine impressions, of tactile impressions, 
and above all of “muscular sense” impressions. With the 
sole presence of these, however, the necessary movements for 
locomotion may be evoked, even though in its natural condition 
the animal is also in the habit of constantly inciting these same 
complex movements by volitional stimuli. The motor centres 
in action remain the same, they are merely called into play 
in a different manner; and in each case the actual move- 
ment, whether reflex or volitional, is evoked by stimuli starting 
from sensory centres. 

For the execution of many other automatic ‘movements the 
kinesthetic impressions which impinge upon lower centres are 
of less importance than tactile impressions; these latter, in 
many cases, are the special stimuli which evoke the acts, whilst 
kinesthetic impressions here also serve as absolutely uncon- 
scious guides—especially where the act is one which involves a ° 
succession of muscular moyements. It must be upon the basis 
of information coming to the spinal cord itself in the form of 
kinesthetic impressions, that, even in animals in which the 
cerebral hemispheres have been remoyed, as Goltz has shown, 
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we may at times observe new adaptive movements called forth 
of a distinctly purposive type, that is, with a view to remove 
some unusual stimulus. This is an adaptive power which, as 
Dr. Ferrier admits, the evidenc compels us to concede to 
the spinal cord. s 

This kind of use to which kinesthetic impressions are put in 
the case of automatic movements, holds good for movements of 
different degrees of complexity, and equally so whether they 
are evoked under the guidance of mesencephalic, of medullary, 
or of spinal sensory nuclei. 

But by the time a new movement has been thoroughly learned 
by any particular race of animals, that is, after its constant 
repetition by successive generations of such animals, these 
tactile and kinesthetic impressions to lower centres (whether 
they be spinal, medullary or mesencephalic) having been 
habitually impinging upon such centres (as well as making their 
way to the cerebral cortex) must have opened up direct 
channels of communication between such lower sensory centres 
and the related motor mechanisms, so that the corresponding 
movements are then capable of being evoked in a purely reflex 
fashion, after the manner of automatic movements generally— 
that is, on the mere occurrence of the suitable stimulus, and 
without necessity for the intervention of the cerebral hemi- 
spheres. It is true that, in the majority of cases, the cortical 
connections with such motor centres still éxist, so that the 
same movement may, whenever the desire is felt, continue to 
be evoked by a voluntary stimulus. This, as we have seen, is 
the condition of things with regard to the movements of 
deglutition already referred to, as well as for station and loco- 
motion in many of the lower animals, 

Experiments upon lower animals seem, indeed, to teach us 
that if we take different creatures such as frogs, rabbits, dogs, 


1 t Functions of the Brain,’ 2nd ed., p. 118, where he says :—“‘ By a series 
of ingeniously contrived experiments Goltz has shown that, even when the limbs 
of a frog were so fixed or plaged in positions which could not have ocourred in its 
past experience, the animal, without its hemispheres, retained the power of 
adapting its movements in accordance with these unusual and abngrmal condi- 
tions. This would indicate that, if these centres are merely centres of reflex 
action, the "reaction is that of a machine possessing in some way the power of 
se] f-adjugtment,” 
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or inonkeys, we find in the first mentioned a comparatively 
small number of movements that are not purely automatic, 
and consequently a very small number of these which are 
permanently interfered with by a removal of their cerebral 
hemispheres. In rabbits and dogs, however, we find movements 
more and more interfered with after-removal of the cerebral 
hemispheres, showing, according to my interpretation of the 
facts, that a larger proportion of the movements of these 
animals are as yet unemancipated from the necessity of cerebral 
control and guidance in the manner I have indicated through 
sensory centres. In monkeys, again, we meet with a large 
increase in the proportion of movements which are still 
so comparatively new (for the race), as to be only capable of 
being evoked by stimuli emanating from the cerebral cortex. 
While in man, the knowledge we have acquired from the study 
of disease, as well as our knowledge of the infinitely diversified 
uses to which the human hand may minister, suffices to con- 
vince us that the influence of the cerebral cortex in the pro- 
duction of movements even very greatly surpasses that which 
obtains with the monkey. . 

Thus, we find in man the kinesthetic centres, as well as the 
visual, auditory, and tactile centres, alike obtaining their 
maximum development, because of the extremely diversified 
uses and the complexity of the processes to which they are 
called upon to minister. The very fact of the greater develop- 
ment of all these sensory centres in man, and of the enormous 
number of the movements which are suggested and guided by 
his intelligence, probably tends to maintain movements 
generally in him more, and for a longer time, under the in- 
fluence and guidance of the cerebral cortex, than similar 
movements would be in lotver animals. Hence the larger 
amount of motor defect produced in man by certain cortical 
lesions, simply because these lesions destroy those sensory 
centres in the cortex from which the volitional stimuli or 
controlling incitations immediately issue. : 

This is a kind of explanation which seems to me much more 
harmonieus with all the facts than that advanced by Dr. Ferrier 
and others, which supposes that there are motor gentres for 
voluntary movements altogether distinct from those for auto- 
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matic movements, and that these imaginary “motor centres 
for voluntary movements” are situated in the cerebral cortex. 


Tux Corrioan LOCALISATION or “ MUSOULAR SENSE” 
TagPRESSIONS. 


We have seen that there are practically three groups of cases 
in which loss or defect of “ muscular sense” impressions is apt 
to be met with (p. 21) :—(a) cases where there is disease in the 
posterior columns or posterior cornua of the spinal cord ; (b) cases 
of cerebral hemianesthesia, in which there is functional or 
structural disease in the region of the posterior extremity of 
the internal capsule; and (¢) cases which I previously spoke of 
as a more ill-defined group, but which I will now venture to 
say are cases of disease in the so-called motor regions of the 
cerebral cortex, ` $ 

In regard to the precise path through the spinal cord taken 
by muscular sense impressions, nothing definite can as yet be 
said, beyond what has been above indicated. It is principally 
with some forms of locomotor ataxy, among spinal diseases, 
that defects of “muscular sense” are met with, therefore we 
suppose these impressions must pass upwards either through 
some part of the posterior column or else through the posterior 
cornua of the cord. 

We are also unable definitely to trace the path pursued by 
“ muscular sense” impressions through the medulla, pons, and 
cerebral peduncle. The fact, however, that in a very large 
proportion of cases of cerebral hemianesthesia no loss of the 
muscular sense exists while, in other rare cases, these special 
impressions as well as any others that may be derived from 
muscles are entirely absent, tends to make it probable that in 
or near the posterior part of the internal capsule the channels 
for these impressions are gathered together in a more or less 
distinct fasciculus, before they diverge on their way to the 
cerebral cortex. 

The final question that now presents itself for considera- 
tion, however, is :_—-What are the parts of the cortex, to which 
these “muscular sense” impressions proceed? Can this be 
said to be known, or not? 
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In seeking to obtain an answer to this question, we ought 
to look for certain evidence that may be obtainable from 
experiments upon lower animals, and we should supplement 
this information by other evidence of a clinico-pathological 
nature derived from the effects of disease of the cerebral 
. cortex in man, or from the effects resulting from removal of 
portions of the cortex on account of disease in this situation. 


Evidence obiatnable from lower animals. 


What information may we fairly seek to obtain on this 
subject from experimentation upon the lower animals, and 
especially npon monkeys? From what has been said as to 
the functions of the “ muscular sense” centres in the cortex in 
reference to movements generally, it seems obvious that 
they must be divided into two classes, from the point of 
view of the degree of their relationship to the activity of the 
cerebral cortex. Thus we have :— 


Class L—Voluntary actions in the largest sense of that term, 
among which we would include all those movements of 
varying degrees of facility (that is ranging from new 
difficult movements, to those of ideo-motor type) which 
cannot be executed apart from cortical instigation and 
guidance, proceeding from the opposite cerebral hemi- 
sphere. 

Class II.—Actions that are only at times incited voluntarily 
(that is, by incitations from the cerebral cortex), but 
which are, in the great majority of cases, evoked by the 
reflex activity of lower centres as true automatic move. 
ments. 


It is necessary to bear this distinction in mind because, as 
will be seen, the results of destruction of the “muscular sense” 
centres in the cerebral cortex on the one hand, and of their 
stimulation on the other, should be different for the twa lasses 
of movement. 

Supposing, for the sake of our argument, we have destroyed 
the whole of the “muscular sense ” centres of one hemisphere 
(the centres through which, in all actions that are performed 
voluntarily, the motor centres of the opposite side of the pons, 
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medulla, and cord, receive their ultimate guiding stimuli), the 
following result ought to ensue :— 


Classes of Movement. Results. 


Destruction of (Movementa of \ $y 
ao ia } £11 of them paralysed. 


Centres in One | Movement& + These movements not para- 
Hemisphere, Olas 1L. . lysed. 


With practice under such conditions, and after some time, 
it is probable that some of the movements of Class I. which 
were nearest akin to those of Olass II. would become capable 
of re-execution. They would pass indeed from the one class 
into the other—so that some amount of recovery from paralysis 
might be brought about in this way. 

Now let us, in the same way, consider the effect of stimula- 
tion either of all or of some of the “muscular sense ” centres in 
one hemisphere, and ascertain the effects that should be induced 
in regard to the same two classes of movement :— 

Classes of Movement, Results. 


Stimulation of | Movements of Oontractions or spasms affecting, _ 
“Musculur Sense” | Olas L. . the muscles by which these 
Centres in One movements are performed. 


He here, | Movements of 
emisphere. (Olar. . $ Do 3 


Evidence obtainable from observations on Man. 


From destruction or stimulation of the “muscular sense” 
centres in man, we may look for just the same kind of effects, 
in reference to the two classes of movement, as we have above 
said might be expected to occur in the lower animals. There 
should be a difference in degree only, dependent upon the fact 
of the far larger proportion of movements which, in man, 
belong to Class L, as compared with Class IL As a matter of 
fact (thanks in great part to the experimental investigations 
of Dr. Ferrier), we are now all familiar with the paralyses 
that result from destructive lesions in the Rolandic area of 
the cortex, and with the various forms of “Jacksonian Epi- 
lepsy ” resulting from irritative disease in these same regions. 

Other defects, however, may be looked for in the case of 
man, oyer and above those of which we can obtain distinct 
evidence from animals, as a result of destruction of his 
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“ muscular sense” centres. These are certain defects of sensi- 
bility of such a kind that it would be quite hopeless to 
attempt to obtain any clear and reliable evidence concerning 
them by experiments upoif, and observation of, any of the 
lower animals. 

It is all the more necessary to insist upon this point, be- 
cause some experimenters have drawn conclusions from their 
observations as though it were possible to obtain such evidence 
from the lower animals. But, I would ask, how is it possible 
for us to form any: trustworthy judgment concerning a blind- 
folded animal’s knowledge (1) of the extent of the active or 
passive movements of one of its limbs, or of the exact position 
in which it may be left at the termination of these active or 
passive movements; or how, again, (2) are we to judge 
whether -the animal’s ability to discriminate differences in 
weight or resistance with one of its limbs has suffered any 
diminution? These are much the most valuable means of test- 
ing the integrity of the “ muscular sense,” yet no evidence can 
be obtained in regard to either of them which is of the least 
value, except from an animal that has the power of speaking 
and telling us what his impressions are under the various trial 
circumstances. The only other kind of test (of less value than 
the two above-named, because it leads to more equivocal 
results) is (8) the testing of the animal’s ability to perform . 
certain definite movements with one of its limbs when its eyes 
are closed. How difficult it must be to obtain any reliable 
information upon such a subject by observations upon a blind- 
folded animal can be easily imagined, if we look only to the 
limited range of movements of a suitable kind which the 
animal could be induced to perform under such conditions. 
This, however, is not the whole extent of the difficulty that we 
should have to face in such an investigation; there is the 
further complication, that the animal’s limb which it would be 
most important to test in regard to the integrity of its “ mus- 
cular sense” impressions, in the particular experiments with 
which we are concerned, would be partially paralysed, and thus 
all attempts to test the integrity of its muscular sense impres- 
sions by this third and only means which is available ir animals 
would be rendered still more fallacious and untrustworthy. 
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I am strongly of opinion, therefore, that all the statements 
which have been made in reference to the integrity or other- 
wise of special “muscular sense” impressions, in any of the 
lower animals that have been operated upon, are altogether 
valueless,’ and that we must look only to observations upon 
man to throw any true light upon this side of the question. 

The additional defects which ought to be met with in man, 
however, as a result of disease of the “muscular sense” 
centres are of this kind. Destructive disease, or removal by 
the surgeon, of parts of the “muscular sense” centres should 
lead, in proportion to the completeness of the destruction of 
the parts, to a more or less marked loss of that kind of 
knowledge which comes from the “muscular sense” in con- 
nection with the parts of the limb that are paralysed, or 
the whole limb or limbs, as the case may be. In a patient 
in whom ordinary tactile sensibility is not much affected, if 
we find, after various random passive movements with eyes 
closed, that he cannot tell correctly the position in which his 
limb or fingers may be left, the evidence becomes all the 
stronger that there must be a notable defect in the “mus- 
cular sense,” because, as may be supposed, in such a case 
the patient may derive some guidance towards such know- 
ledge through skin impressions. In these cases, therefore, 
the loss of the “muscular sense” would always seem to be less 
than tt really is, and unless great care be taken it would 
be easy for a superficial observer to come to the conclusion, 
that it was not impaired at all. One precaution, for instance, 
should always be taken. That is, the observer, after pas- 
sively moving the patient’s limb or fingers, must be careful 
not to let his own fingers remain in contact with the patient 
at the end of these passive movements, when he asks as to 
the position in which the limb or fingers may have been 
left. If, however, we should have our suspicions that part of 
a patient’s ability to tell the nature of passive movements 
made, or of the position in which his limb is left, comes from 
the guidance that he derives through the tactile sense, we 
must resort to other methods before we arrive at g positive 
opinion as to whether the “muscular sense ” is defective or not. 

} See note to p 9. 
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In doubtful casés,therefore, perhaps the most trustworthy 
means of arriving at a positive conclusion as to the integrity 
or otherwise of this sense are these three (neither of which 
would be applicable, be it*observed, in the case of one of 
the lower animals) :—(a@) Ascerteining whether the patient 
has or has not a complete knowledge of the position of the 
limb or limbs in question on first awaking from sleep, and 
before they are moved in any way; (0) Testing his ability to 
appreciate differences in weight with the part affected'; and 
finally (c) we may resort to a method adopted by Westphal 
and also by Horsley (a method which is particularly useful 
when the part to be tested is much paralysed), that is, ascer- 
taining when the patient’s eyes are closed with what readiness, 
or the reverse, he may be able to bring the forefinger of the 
sound hand at once upon any particular part that may be 
indicated to him (though not touched) of the affected limb in 
a state of rest. With a defective knowledge of the presence 
and position of a limb, the power of at once finding a particular 
part indicated would probably be distinctly impaired. 

In brief, then, it comes to this, that if we have regard to 
the functions of the “muscular sense” department of the 
kinesthetic centres (of which they form the nucleus or 
most essential part), we should expect that their stimulation 
would lead to spasms and convulsive movements of the parts 
whose motions are in relation therewith; that destruction of 
such centres would, on the other hand, lead to a paralysis of 
those movements which have hitherto only been evoked by 
the action of these centres; and, further, that in this latter 
case, there would also be a loss or marked diminution of 
“muscular sense” in the parts principally affected. 

It will at once be seen that these are precisely the effects 
which have now been ascertained to follow upon the stimula- 
tion and destruction of the so-called “motor centres” in the 
cerebral cortex, the position of which, thanks to the successive 
labours of Fritsch and Hitzig, of Ferrier, of Carville and 
Durst, of Exner, of Horsley and Sohafer, and of Beevor and 
Horsley, gave now been very thoroughly ascertained. The 


1 With specially charged gun cartridge cases after Galton’s methdd, or some 
other equally delicate means, (Sce{Inquiries into Human Faculty,’ 1883, p. 370.) 
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position of the centres in connection wìth different move- 
ments of the limbs and trunk have now, in short, been definitely 
localised by these various workers as well as by clinical 
observers, in different parts of the Rolandic area and of the 
marginal convolution. 

My opinion, therefore, if that the evidence in our possession 
points very strongly to the conclusion, that Ferrier’s so-called 
“motor centres” are in reality kinesthetic centres in which 
“muscular sense” impressions in particular have been re- 
gistered. The following reasons lead me to this conclusion :— 

1.—All the effects resulting from the stimulation or de- 
struction of these centres are, as I have already shown, in 
accordance with this view. 

2— This being so, the view that “motor centres ” exist in 
the cerebral cortex cannot be correct, unless it can be shown 
that there is in the cortex of each hemisphere another totally 
distinct set of centres, the stimulation of which evokes definite 
movements, and the destruction of which involves an inability 
to execute the same movements. But, both experimental 
physiology and clinical medicine speak strongly to the fact, 
that there is but one set of areas (Rolandic and marginal) in 
which irritation or destruction leads.to any such results. I 
claim, therefore, that these areas must be in great part (what- 
ever other functions they may discharge) devoted to the 
registration of kinesthetic impressions of the “ muscular sense ” 
order, which, as I have endeavoured to show, are so all-important 
for the production of voluntary movements. 

8.—No valid reasons have ever been brought forward against 
this view. To this it may be replied that Dr. Ferrier has 
carefully examined such doctrines, in the last edition of his 
‘Functions of the Brain’ (pp. 8379-881), and that he has there 
shown how much guch views are at variance with existing 
knowledge. 

The necessities of the cage eompel me, therefore, ta be frank 
concerning Dr. Ferriers position in regard to, and his treatment 
of, this question, to which I have giyen considerable attention, 

According ta Hitzig' the so-called motor centrgs are tho 


+ Reichert's u. Dubois-Reymond’s ‘ Archiv, 1870 and 1874; also ‘Unterauch. 
jn das Gehirn, p. 59, 1872. 
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centres for the “muscular sense” or “muscle-consciousness,” 
while according to Nothnagel,' though not the centres for, these 
regions are traversed by, impressions of this order. Both, how- 
ever, adopt that lax view of she “muscular sense” which would 
make it include impressions from joints, skin, ete., or, in other 
words, all the impressions resulting from movement, which I 
have grouped together as kinesthetic impressions. Thus 
their views, although nominally the same as mine, are really 
different, seeing that I am content to subscribe to the views 
of Ferrier as well as of Horsley and Schafer, to the effect 
that the falciform lobe (hippocampus, gyrus hippocampus, and 
gyrus fornicatus) is the main seat, at all events, in which 
tactile impressions and those of common sensibility are 
registered. The convolutions in the excitable Rolandic area 
together with the marginal convolution, are, however, according 
to my view, the seats in which “muscular sense ” impressions 
proper (the all-important constituents of kinesthetic impres- 
sions) are registered, and from which volitional stimuli im- 
mediately issue. Arguments, therefore, which may be valid 
against the views of Nothnagel and Hitzig, in regard to the 
non-impairment of common sensibility-in cases of destructive 
disease of the parts in question, may be of no avail against my 
doctrine. 

As, however, we have much in common, it may be well to 
scrutinise Dr. Ferrier’s attitude with regard to these views 
as a whole, especially as he does not endeavour to make any 
nice or essential distinctions between them. 

‘Thus, he does not attempt to distinguish between the effects 
that might be expected to follow from loss of the “muscular 
sense” centres, and those which would result merely from the 
cutting off of the proper impressions from such centres, they 
themselves being left intact. Any one who has read the present 
paper will realize that from my point of view this is a most im- 
portant distinction. In his first edition Ferrier pointed out that 
Nothnagel regards the cortical centres in question as “in some 
manner directly connected with the paths” of muscular sense 
impressions, while Hitzig regards them as the cortical termini 
for these Impressions. In his second edition, he does not think 

1 Virchow’s ‘ Aichiv,’ Bd. lvii, 1878. 
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it worth while to state any such distinction; he assimilates - 
_Nothnagel’s doctrine to that of Hitzig, and, strange to say, 
assumes that the effect of the destruction of such centres 
. would be ataxy rather than paralysis. He even repeats this as 
against my doctrine, saying, “It might explain ataxy, but not 
paralysis.” This, as well as other remarks which he makes, 
convinces me that Dr. Ferrier has given no adequate considera- 
tion to the subject. Let me say definitely that, in accord- 
ance with my views, paralysis should result from the destruction 
of these centres ; and that inaccurate and more or less disordered 
movements when the eyes are closed (ataxy) should be the 
effect of the cutting across of the paths of muscular sense 
impressions whether near the hinder part of the internal 
capsule or in the spinal cord. 

Ferrier, treating the question from the point of view of the 
mere cutting off of muscular sense impressions (which is in fact 
Nothnagel’s doctrine, though not Hitzig’s which he is ostensibly 
criticising), supposes, therefore, that the resulting defects would 
be of an ataxic order more especially, and then goes on to 
say that this is, at all events, not the nature of the defect 
met with in the monkey or in man. Then comes the following 
very positive statement :—‘It is also certain—and a subject 
of daily clinical demonstration—that in paralysis from cortical 
disease the patient though unable to move his arm voluntarily, 
is perfectly aware of every movement passively communicated 
to it, and can state with exactitude whether his arm is flexed 
or extended, whether his fist is closed or open, and whether 
his finger is being flexed or extended gently or with force. 
His muscular sense, as well as every other form of common 
sensibility, is absolutely unimpaired.” How very far this is 
from, being an accurate statement, however, any one may judge 


1 In relation with this statement, it may be well here to recall the fact, that 
{f a low condition of funotional activity in the “ muscular sense ” centres should 
co-exist with a disease which cuts off its proper impressions from such centres, 
there may, in addition, be inability te perform the simplest movements when the 
eyes are closed (pp. 16-20 and 86); while, in other cases, with a still lower 
state of factional activity of the “ muscular sense” centres (with gr without co- 
existing hemiangsthesia), we should have to do with paralysis of a hysterical type, 
in which voluntary movements cannot be performed either with eyes closed or 
with eyes open (p. 86). 
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. who will refer to the cases which I have previously cited 
(pp. 24-82), viz. the case of P. Zenner, presumably one of 
cortical injury, as well as the two cases recorded by V. Horsley, — 
in which he had excised portions of the cortex. Afterwards, | 
in his attempts to dispose of the doctrines of Hitzig and 
Nothnagel, Dr. Ferrier makes a series of statements which, to 
say the least, are, as I have attempted to show in previous 
parts of this paper, very insufficiently founded upon fact and 
actually misleading in their nature.’ 

Tn short, it seems to me perfectly obvious that Dr. Ferrier 
has never thoroughly thought out this portion of his subject, 
and that his expressed opinions have been, and still are, most 
inconsistent. He began, in the first edition of his justly cele- 
brated work, by assuming that motor centres were seats in 
which the ideal recall of movements occurred 7—though at the 
same time, and in flagrant opposition therewith, he strongly 
contended that all sensations resulting from movement reach 
the brain through afferent channels.* In the second edition 
of his work he has corrected this discrepancy. He now admits 
that the ideal recall of movements can only occur in sensory 
centres—though he appears to do all he can to explain away 
the importance of these kinesthetic centres. He shows no 
gleam of recognition of their importance for the execution of 
voluntary movements.* He, indeed, expressly repudiates their 
influence in this direction (and the opinions of those who 
support such a notion) principally by means of two assertions 
which are almost wholly at variance with clinical teaching. 
Thus, he makes the extraordinary statement, that loss of 
tactile sensibility carries with it loss of the muscular. sense ;* 
and, further, that loss of the muscular sense never occurs 
alone, or, as he implies, otherwise than in direct proportion 

‘ to loss of tactile sensibility.’ 

Dr. Ferrier’s statements concerning the order of events in 
voluntary acts are, moreover, extremely inexplicit; his as- 
sumption that the mevhanisms for such acts are organised in 

1 T mean tho statements which I have quoted in Notes to pp. 15 and 28. 

2 See (loo.@it.) the first paragraphs of § 92, § 96, and § 98. 


3 Loc. ett. pp 218-228. * Loc. cit, 2nd ed, pp. 432-488. 
5 Seo note on p. 22 of this paper, ® See note on p. 23 of this paper. 
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special cortical centres, rests on just as Unsatisfactory a basis 

as does his notion, that all kinesthetic impressions are mixed 

inextricably with tactile impressions in one and the same 

cortical terminus’ As this, in fact, is a rival hypothesis, I 

ought to quote it in Dr. Ferrier’s own words, more especially 

as it is all, so far as I have been able to find, that he says 
» throughout his work and on his own account concerning the 
cortical localisation of “ muscular sense” impressions. After 
remarking that he considers it established “ beyond all doubt 
that the falciform lobe is the centre of common and tactile 
sensibility,” he adds? :—“In the same regions are also the 
centres of cutanéo-mucous and so-called muscular sensibility. 

. . All the facts receive the most satisfactory explanation, 
if we regard the falciform lobe as a whole, and in each and 
every part the centre of tactile sensation for the whole of 
the opposite side of the body; though probably the various 
motor centres are each anatomically related by associating 
fibres with corresponding regions of the falciform Jobe. This 
association would form the basis of a musculo-sensory locali- 
sation.” 

In the few remarks which Dr. Ferrier has made in re- 
gard to my views in particular," he principally confines him- 
self to a statement of the difficulties which he experienced 
in comprehending their precise meaning. These difficulties I 
trust he will now no longer experience ; at least I have striven 
to explain my meaning as clearly as possible. Several of his 
statements concerning these views are not altogether correct, 
but one which he makes is extremely misleading, in more ways 
than one, and calls for some notice from me. He leads his 
readers to believe, that my views should not find favour because 
they are based upon an old and erroneous notion, that “the 
cortical centres act only through the corpora striata.” How 
far this is from being a correct representation of my position 
the reader may judge for himself, seeing that this is the first 
occasion on which any mention of these basal ganglia has been 
made in this paper. My views are, in fact, wholly sa ea 


2 This lafter conclusion is bisd upon deductions made from his hiervan 
upon animals. See note on p. 9 of this paper, 
3 Loo, cit., 9nd ed., p. 844, 3 Loo. cit., p. 381. 
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of any fixed notions ‘concerning the functions of the corpora 
striata, as to which so much doubt has arisen of late years.’ 


= e 
Facts which favour or oppose the Notion, that the Centres tn the 
Rolandie and Marginal Areas ‘are real Motor Centres. 


Having adduced the reasons which induce me to believe, 
that the so-called “motor centres ” of the cortex are in reality 
the cortical termini of muscular sense impressions, and having 
discussed, and’ I hope shown, the futility of some of the objec- 
tions which have been made to this view, I will now briefly 
glance (a) at the facts upon which reliance is placed by others 
in support of the notion, that these centres are really motor, 
and then turn (6) to an enumeration of the-strong reasons 
which, in my opinion, can be brought forward against any 
such hypothesis. 

(a) The first facts to be considered are the results of 
stimulation or destruction of the regions in question. 

In regard to`these it will be well, first of all, to quote 
what Prof. Ferrier says. He writes as follows :?—“ As 
regards the physiological significance of these regions, we 
have seen that we cannot conclude, from the mere occur- 
rence of movement on the electrical stimulation, that the 
regions are truly motor ; for the stimulation of a sensory centre 
may give rise to reflex or associated movements. . . . Whether 
the centres now under consideration are directly motor, or 
only give rise to movements in a similar reflex, or indirect 

1 This criticism comes, however, all the more strangely from Dr. Ferrier, 
geeing that in my work ‘The Brain as an Organ of Mind,’ 1880, 1 certainly 
could not have said anything more defnite about the functions of the corpora 
striata than he said in the first edition of his ‘Functions of the Brain,’ 1876, 
where I find the following statements:—*The cortical motor centres which 
necessarily act downwards thiough the corpus stilatum” (p. 210); “The corpus 
striatum is the centre in which movements primanly dependent on volition 
proper tend to become organised” (p. 214); “In these cases, and in the dog 
deprived of its cortical centres, the path from impression to action is not, as in. 
the ordinary course of volition, through the cortical motor centres to thé corpus 
striatum, and thence downwards,” etc. (p. 215). These were the siatements 


concerning the corpus striatum which were backed by Dr. Fertier’s authonty till 


about two Months ago, when the second edition of his work appeared. 
2 Loc, cit., 2nd ed., p. 847. Ă i 


AND CORTIOAL LOCALISATION. 81 


manner when stimulated, is a question which has been answered 
differently by different physiologists. The definite purposive 
character clearly perceivable in most of the movements, how- 
ever, their correspondence with thé ordinary volitional activi- 
ties and individual peculiarities of the animals, and above all 
their uniformity and predicableness, harmonize best with the 
hypothesis, that they are the signs of the artificial excitation of 
the functional activity of centres immediately concerned in 
effecting volitional movements, and as such truly motor. If 
these centres’ are part of the mechanism of volitional move- 
ments, then paralysis of voluntary motion, and of motion only, 
ought to result from their destruction, and any apparent 
exception must be capable of satisfactory explanation in 
accordance with this view, if it is the correct one.” This is in 
my opinion a thoroughly just statement in all respects, except 
in regard to the two passages which I have caused to be printed 
in italics, 

To the first passage so printed I altogether demur, as being 
a complete non sequitur. The movements excited might also 
be expected to have all the characters described by Dr. Ferrier, 
if they were sensory centres “immediately concerned in effect- 
ing volitional movements,” viz. those in which “ muscular 
sense ” impressions are registered. It is, in fact, a rule which 
obtains throughout the nervous system, that all motor centres 
whatsoever are always stimulated into activity through incita- 
tions coming from sensory centres or nuclei, consequently the 
electrical stimulation of such centres or groups of cells, or of 
the fibres issuing from them, should always evoke just such 
movements as the excitation of these centres or cells is accus- 
tomed to produce. Similarly, destruction of such centres or 
nuclei should render impossible all such movements as had 
previously been evoked by their agency as necessary factors. 

Secondly, if “these centres are part of the mechanism of 
volitional movements,” and if they subserve such functions as 
‘I have imagined, the second passage which has been under- 
lined would also be altogether wrong; their destruction, in 
that case, would involve not only paralysis of voluntarg motion 
but also loss of the so-called “muscular sense” in the related 


parts. 
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So far, then, theretis nothing which may not be explained by 
my hypothesis with just as much ease as by the more fashion- 
able notion. We come, however, now to another set of facts, 
which are pointed to t#iumphantly by Ferrier and his 
adherents, as a crowning proof of the truth of their notions, 
viz. to the fact, that the study of descending degenerations in 
the pyramidal tract conclusively shows, that efferent fibres pass 
continuously. from the centres in the Rolandic and marginal 
areas downwards to motor centres in the medulla and through- 
out the whole length of the spinal cord. 

To this I reply, that the direction of secondary degenera- 
tions affords good evidence as to the efferent or afferent func- 
tions of the nerve fibres which are so affected, and that our 
present knowledge shows conclusively that the fibres in the 
pyramidal tract are efferent fibres—a notion which I hold 
equally with Dr. Ferrier. This, however, does not at all touch 
the question, whether the ganglion cells which exercise a 
trophic influence upon such efferent fibres form constituent 
parts of sensory or of motor centres, which is the real question 
in dispute. If this trophic influence is a mere collateral in- 
cident of the functional activity of the cell, as is now generally 
supposed,' then it must always be exercised in the direction 
taken by currents starting from the cell, so that the fact, that 
secondary degenerations in the pyramidal tract pursue a 
descending course, merely tells us that we have to do with 
efferent nerves, and absolutely nothing as to whether the 
trophic cells from which they issue belong to sensory or to 
motor centres. 

The direction of the degeneration says nothing, therefore, 
which is more in favour of Ferrier’s than of my hypothesis, 

Again, the fact that these pyramidal fibres pass directly 
downwards from the centres in question in the cerebral cortex 
to groups of motor cells situated in the pons, the medulla, and 
throughout the spinal cord, is a point which tells no more in 
favour of the one hypothesis than of the other. : 

Thus, it is an essential part of my general view (which I 
stated 99 long ago as 1869) to suppose, that the elementary 
motor mechanisms which are called into play in. voluntary 


1 And aa Dr. Ferrier himself imagines (loc. oit., 2nd edit., p. 85). 
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movements are the same, and no other, than those which have 
to be called into action in corresponding automatic movements 
(see p. 65). This view has lately been strengthened by some 
valuable experimental researches df Ferrier and Yeo, concern- 
ing which the former says * :—“ The stimulation of each motor 
root of the nerve plexuses of the limbs in monkeys, calls forth 
combined movements involving the co-operation of numerous 
muscles, widely separated from each other anatomically, but 
all resulting in actions such as are seen to be constantly 
associated together in the ordinary modes of activity of the 
animal.” After giving illustrations of this, Ferrier adds :— 
“These facts render it probable that each segment of the 
cervical and lumbar enlargement of the spinal cord, whence 
nerves proceed to the limbs, is a centre of co-ordinated synergic 
muscular movements, of a character adapted to the habits and 
requirements of the animal in its ordinary modes of activity.” 
Ferrier’s recent work, therefore, gives a positive basis of support 
to the view which I had previously enunciated, and have lately 
reiterated,? though it seems to me to tell rather against his 
notion that there are separate motor centres in the cortex, on 
the ground that the spinal mechanisms merely require excita- 
tions from the cerebral cortex in order to evoke purposive 
movements. 

Hither view as to the functions of the cortical centres would 
still, and equally, leave in doubt the question, whether or not 
other centres in any way co-operated with these and the 
medullary or spinal centres in the bringing about of new and 
complex voluntary acts. Of course we know that, where station 
and locomotion are concerned, the cerebral incitation must be 
in part devoted to a rousing of activity in the conjoined 
mesencephalic and cerebellar centres. Again, supposing the 
thalamus and corpus striatum to constitute a higher couple 
still for the performance of acts which are not voluntary, as 
Dr. Ferrier suggests, we may ask what are the efferent fibres 
through which these centres act upon those below, and we may 
put the same question in regard to the combined mesencephalic 
and cerebellar centres. Such questions become all the more 

* 1 Loo. oit., p. 76. 
* “The Brain as an Organ of Mind, 1880, p. 558. 
a 2 
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pertinent if applied ‘to the case of a dog which has had its 
so-called “ motor centres” removed from both hemispheres, and 
which, if it should live long enough, as in Carville and Duret’s 
experiments, would presumfbly have secondary degenerations 
throughout both pyramidal tracks. , Yet in such animals, after 
a time, both station and locomotion become possible. Here, 
therefore, the incitation of all the motor nuclei needful for the 
accomplishment of the complex muscular contractions occurring 
during locomotion must take place through channels other 
than those pertaining to the degenerated pyramidal tracts. 
I make these latter remarks merely for the purpose of indicat- 
ing how much we still have to learn upon this whole set of 
questions, and not with the view of showing that such diffi- 
culties press more heavily upon the one than upon the other 
of the two hypotheses now being weighed in the balance. 

The above-mentioned are the only real grounds that have 
ever been put forward in support of the notion, that the centres 
in question in the Rolandic and marginal areas of the cortex 
are true “ motor centres.” What has been said above, however, 
clearly shows that the facts admit of a totally different inter- 
pretation. If we put aside for the moment the question, 
whether the “muscular sense” is or is not impaired or lost in 
limbs, less or more paralysed from lesions occurring in these 
portions of the cerebral cortex, all the remaining facts are, to 
say the least, fully as much in accordance with my view as 
with that of Dr. Ferrier. If, however, subsequent observations 
on man should confirm what the observations of Horsley and 
Zenner render possible or even probable, that loss or impair- 
ment of the “muscular sense” will be found to exist in the 
paralysed parts in cases of cortical disease, then the balance of 
evidence would be completely turned in favour of my 
hypothesis, that these Rolandic and marginal centres are the 
cortical termini for “muscular sense” impressions. This would 
be crucial evidence which could not be gainsaid even by the 


? Ferner, loc. cit., p. 367. 

2 The mere large size and other peculiarities of the nervo cells in these regions 
of the co may be explained by the one as well as by the other hypothesis, if 
we Jook to the nature of tho stimuli issuing from them, and to the length of the 
paths which such stimuli would have to traverse. 
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most sceptical, since as Dr. Ferrier himself puts it, in accordance 
with his view that the above-mentioned cortical centres are 
true motor centres, “ paralysis of voluntary motion, and of motton 
only, ought to result from their destruction.” 

(b) So far, however, I hgve only been discussing the value 
of the evidence which its supporters put forward in favour of 
their notion, that the cortical centres above indicated are true 
motor centres; it still remains for me to state, what can and 
ought to be said against the notion of the existence of any such 
centres in the cerebral cortex. Whilst, in fact, the additional 
evidence from observations on man, alluded to above, may be 
needed to convince the strongest partizans of the “motor” 
hypothesis as to the truth of my particular view, I trust many 
persons may be found to agree with me that, even in our present 
state of knowledge, the following considerations are amply 
sufficient to show, not only that there is now no independent 
foundation for the hypothesis that “ motor centres for voluntary 
action” exist in the cerebral cortex, but that such a hypo- 
thesis is in reality repugnant alike to physiological and to 
psychological data. 

The theory which first led to the postulation of the existence 
of such centres by Dr. Hughlings-Jackson has been thoroughly 
disproved, and nobody admits this more fully than does 
Dr. Ferrier himself. Hughlings-Jackson has always strongly 
supported the view of Bain as to our feelings of movement 
being “concomitants of the outgoing current,” and that such 
feelings are ideally revivable in motor rather than in sensory 
centres. The logical corollary of these views is, undoubtedly, 
that motor centres should exist in the cerebral cortex. As we 
have seen, Dr. Ferrier has, one by one, dropt these fundamental 
doctrines as erroneous, and yet he still clings to a theory which 
is the natural associate of such rejected doctrines. His position 
is a very inconsistent one. 

The supposition that motor centres exist in the cortex for the 
performance of voluntary movements, is, however, thoroughly 
repugnant in itself to what we may term the physiologico- 
psychological analysis of the volitional act. This éeaches us 
that sensory centres are the real guides of volitional action ; 
that their activity corresponds with the very essence of volition ; 
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that they, in fact, do just such work as that which those who 
do not adequately think out the problems involved attribute 
to cortical motor centres, ~ 

Ferrier’s view is equally’ repugnant to the physiology of 
movements from an evolutional stgndpoint, which teaches us 
that the self-same motor mechanisms which are at first called 
into play volitionally (that is, by incitations from cortical 
sensory centres), become, with lapse of time in new generations 
of animals, the motor mechanisms for corresponding automatic 
acta. Ferrier’s view, that the centres in the cortex are motor, 
expressly says that they are for the accomplishment of voli- 
tional acts only; and at the same time he tells us nothing as 
to how this assumed registration of voluntary movements, in 
regions altogether distinct from those in which automatic 
movements are registered, can be reconciled with the fact, that 
every sort of transition exists between voluntary and automatic 
movements, and that many of the self-same movements are at 
times executed volitionally, though at other times they are 
performed as typical automatic movements. If he does not 
mean to say that the voluntary acts are registered in the cor- 
tical centres as actual motor mechanisms, then I maintain that, 
in consequence of an imperfect analysis of the phenomena of 
volition, he is simply attributing to assumed motor centres 
that guiding action which is really carried on in sensory 
cortical centres. 

Finally, there is only. one complete set of excitable areas in 
the cortex of each hemisphere (through which movements may 
be evoked in all parts of the body), but if Dr. Ferrier’s views 
were true there ought to be two complete sets of such excitable 
centres in each hemisphere. Clearly and indubitably the 
sensory incitations to movement, constituting (as all admit) 
part of the volitional act, must pass off from certain cortical 
areas in a definite and orderly manner tn order to excite motor 
centres, wherever they may be sttuated. I assume that they 
pass off in such fashion from the cortical termini for “muscular, 
sense” impressions. The stimulation of these centres or 
efferent bres, which must exist, should, therefore, clearly be 
capable of evoking purposive volitional movements. All those 
who, contrary alike to the teachings of psychology and of 
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physiology, would look for separate volifional motor centres 
in the cerebral cortex must seek to discover therein another 
distinct set of excitable areas. Perhaps it might be easier and 
more conducive to sound doctrine for them to reconsider the 
whole question ? : 

It may be supposed by some to be, after all, a matter of no 
importance, whether we call these areas in the Rolandic and 
marginal regions of the cerebral cortex “ motor centres ” or not, 
especially seeing that, as I myself admit, they are the areas 
whence volitional motor incitations issue, so that their efferent 
fibres really convey motor incitations. 

To this position I altogether demur. It is, in fact, a matter 
of the highest physiological and psychological importance that 
the correct view should be recognised and that a nomenclature 
which was, as I am disposed to think, entirely based upon an 
incorrect and mistaken view should be altogether discarded. 
There should be no half measures ; the old view is either right 
or wrong, and if wrong it cannot be right to designate certain 
sensory areas of the cortex either as “ motor” or “ psycho-motor ” 
centres, even though they are the cortical termini of ingoing 
impressions resulting from movements. I would put it there- 
fore in this way :— 

1. For the sake of physiological consistency, we should not 
call a cortical centre for afferent impressions “ motor,” any more 
than we should call the cell nuclei on the sensory side of a spinal 
reflee are “motor.” In each case they give birth to fibres which 
convey motor impulses, and in each case the stimulation of such 
internuncial fibres would give birth to definite movements. 

2. Again, the retention of any nomenclature which implies 
that the excitable areas in the cerebral cortex are “motor 
centres,” tends to foster false physiological and psychological 
doctrines such as these :— 


1 As I have elsewhere said (‘ The Brain as an Organ of Mind,’ 1880, p. 585) :— 
“The plan on which nerve centres generally are constructed, of whatsoever grade, 
makes it essential that the stimulus which awakens the activity of a‘ motor’ 
ganglion or centre shall come to it through connecting fibres fromga ‘sensory’ 
ganglion, cgntre, or knot of cells—that is, from cells which stand in immediate 
relation with ingoiug fibies.” The connecting fibres which I term “internuncial” 

loc. oit., p. 586), Schiff speaks of as “ kinesodic.” 
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(a) The notion thåt we have in the sense of movement to do 
with a so-called “active sense,” differing altogether in kind 
from other modes of sensibility €“ passive senses ”), seeing that 
its impressions are wrongly*imagined to be “concomitants of 
the outgoing curren 

(b) The notion that “mental operations in the last analysia 
must be merely the subjective side of sensory and motor sub- 
strata”’;1 that we have such things as “motor ideas”; that 
“movement and sensation are the stuff of which our mental 
life is composed”; or that “at the root of our mental life, 
every where and always, there are movements.” ° If the activities 
of real motor centres are simple physiological processes (see 
p. 48) devoid in themselves of all psychical accompaniments, 
then the first phrase is an altogether erroneous one; while the 
subsequent phrases or statements are equally misleading, since 
they all imply that motor centres have such psychical accom- 
paniments, and moreover confound them with the only real 
ideas of movement which we possess, viz., revived kinesthetic 
impressions. As the writer has elsewhere said?:—“ If the 
various impressions which go to make up the kinesthetic 
sense are all of them (as we suppose) real ‘ingoing’ impres- 
sions that traverse different kinds of sensory nerves, the mere 
difference of the mode or occasion on which they are excited 
should not lead to them being spoken of as though they were 
radically different in nature from other sensory impressions. 
So that in accordance with this view, the dictum ‘nihil est in 
tntellectu, quod non fuerit prius in sensu, loses none of its old 
force.” 

It must not be supposed, moreover, that the evil conse- 
quences of the above-mentioned erroneous notions are limited 
to the spheres either of physiology or psychology. They are 
far-reaching in their effects. The associated doctrine, that 
words are revived in thought as “motor processes,” tends, in 
my opinion, to throw confusion into the sphere of practical 
medicine by hampering the proper comprehension of the 

1 Hughlings-Jackson, in ‘Clinical and Physiological Researches on the 
Nervous Sygpem’ (reprint), 1876, pp. xx.-xxxvli. 

1 Ribot, in “Les monvements et leur importance paychologiqua.” (‘Revue 
philosophique, Dec. 1879). 

2 <The Brain as an Organ of Mind,’ 1880, p. 597. 
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great class of speech defects, and thereby, as I have attempted 
to show elsewhere, tends to check the advance of our knowledge 
of cerebral localisation in that direction. 
For all the reasons which have been above set forth, there- 
fore, it seems to me to be g matter of extreme importance to 
` recognize, that the excitable areas in the Rolandic and mar- 
ginal regions of the cortex are in no proper sense of the term 
“motor centres,” and that the evidence at present in our 
possession makes it extremely probable that they are termini 
for kinesthetic impressions derived from muscles, so that 
their excitation in this or that region is the immediate 
precursor of this or that kind of voluntary movement. 


DISOUSSION. 


Dr. FERRIER. 


Dr. Bastian has gone over much ground where it is unnecessary 
for me to follow him. I am, however, glad to be able to say, that 
in many points I am thoroughly in agreement with him, and in 
particular in all that relates to the sense of movement being 
dependent on centripetal impressions, and not on “outgoing ” 
currents as contended for by Bain, Wundt, and others. I also 
admit that in the first edition of my work on the ‘ Functions of the 
Brain,’ I used expressions in reference to the subjective aspect of 
motor substrata which appeared inconsistent with the views I had 
elsewhere enunciated on this topic; but I have made no change of 
front, and am glad that in the second edition of my work I have 
succeeded in clearing away any misconception that may have 
existed as to my real meaning, which is, that I consider that the 
activity of motor centres and motor nerves by themselves is 
entirely outside the sphere of consciousness. Their activity is 
revealed in consciousness only through the coincident functioning 
of sensory nerves and centres. But I must join issue with Dr. 
Bastian on almost everything else that he has said in reference to 

° the nature and cortical localization of the “so-called ” musoular 
sense. I use the expression “so-called,” because I think it isa 
misleading term. What is merely a complex assemblage of im- 
pressions of different categories, has no claim to be regarded as a 


1 Sea p. 50. 
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sixth sense, even though we admit in the fullest manner that the 
sensations connected with movement and muscular strain greatly 
extend the range of our appreciation of weights and resistances, 
beyond that founded on mere*cutaneous pressure. 

I should prefer the term “sense of movement,” or even adopt 
Dr. Bastian’s term “ kinesthesis,” if F might do so without adopt- 
ing the meaning he attaches to it. The sense of movement 
comprises impressions derived from the skin, fasciæ, tendons, joints 
and muscles themselves, conditioned by the act of movement. But 
the musoular fibre itself is of little or no moment in this relation ; 
for the sense of movement and degree of strain passively com- 
municated toa limb, may remain, to all intents and purposes, 
unimpaired, when the musoular fibre, motor nerves, and anterior 
horns of the spinal cord are entirely degenerated, as may be easily 
demonstrated in any incurable case of anterior poliomyelitis. 

I entirely demur to inclusion in the muscular sense any 
“unfelt,” or, as Dr. Bastian now profers to say, “little felt” 
impressions, The sense of movement is an act of conscious 
discrimination, and I am unable to understand how unfelt im- 
pressions can affect the sum of this consciousness. Unfelt 
impressions are necessary for co-ordination of movements, but 
co-ordination of movement and sense of movement are two totally 
distinct things. As a rule, the sense of movement accompanies all 
movements, but we may have defects of co-ordination without 
defects in muscular sense, and loss of muscular sense without 
inco-ordination. 

Illustrations of the first of these conditions are furnished 
plentifully by cases of locomotor ataxy, in which the sense of 
movement is retained in its integrity notwithstanding the most 
profound disorders of co-ordination. Of the second condition we 
have a crucial instance in the well-known case of Remigius Lens, 
quoted by Dr. Bastian (p. 14). Here we have a case in which, 
notwithstanding absolute cutaneous anesthesia and loss of all 
sense of movement, the individual was able, with the aid ot vision, 
to co-ordinate his movements with perfect precision, and even 
without the aid of vision, to use his hands with a very fuir degree 
of steadiness. “If he is asked to raise his foot to a given height 
while his eyes are shut, he accomplishes the act by a perfectly 
quiet and suitable motion ” (p. 15). 

Dr. Bastian regards this as an exceptional case. In one sense 
it is so, but it is to my mind a orucial experiment proving that 
co-ordinafton is possible in the entire absence of any sense of 
movement. That in general the removal of the sensations 
accompanying muscular action jshould for a time lead to marked 
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uncertainty of movement is only what we should expect; but the 
point of this case is the demonstration, that they are not essential 
to accurate co-ordination, and may be entirely compensated for by 
visual sensations and visual ideas of movement. Again, in 
hemianesthesia, whether functional or organic, there may be 
complete abolition of all kinds of sensibility, cutaneous as well 
as muscular, with complete retention of motor co-ordination. The 
movements of the hemiantesthetio are not inco-ordinate or ataxic. 

I confess I am amazed at Dr. Bastian’s statement (p. 19), that 
in hemianesthesia “there is generally no very appreciable loss of 
“muscular sense.” I have myself examined several cases of this 
kind, and I have read of many more, and I do not know a single 
observer, with the exception of Dr. Bastian, who has ever seen a 
case of hemianesthesia in which muscular sense was not abolished, 
or impaired in proportion to the degree of the anesthesia existent. 
If Dr. Bastian is right in regarding mere co-ordination cf movement 
as proof of the existence of musoular sense, then we might admit his 
conclusion. But his argument, in face of the facts mentioned, is a 
manifest petitio principii. I have elsewhere stated! that defects in 
muscular sense are usually associated with defects in common or 
tactile sensibility, and that I am not aware of any case in which 
there has been loss or impairment of muscular sense without coin- 
cident impairment of taotile sensibility. That it may not occur I 
will not deny, but I deny that it has been satisfactorily proved. It 
is stated by Brown-Séquard, and generally accepted, that there is 
loss of muscular sense on the limb on the side of hemisection of 
the spinal cord, and retention of this sense on the other limb 
which is otherwise entirely devoid of sensibility. I find that the 
only ground for this assertion is the fact, that the anesthetic limb 
is directed with fair precision in its movements. On this fact the 
hypothesis is based, that the muscular sense is retained, because 
it is believed that the power of directing movements is dependent 
on the muscular sense—a conclusion which I hold to be entirely 
without foundation. The power of directing movements has no 
necessary connection with the muscular sense, and may be 
perfectly well retained when there is not a vestige of any sense 
of movement.? 

In proof of the retention of muscular sense, in spite of profound 
impairment of tactile or common sensibility, Dr. Bastian refers to 
some observations by Leyden and Bernhardt. Leyden? records: 
two cases of ataxy, with great loss of tactile sensibility, in 

S e 
1 ¢ The Functions of the Brain,’ second edition, p. 64. 


2 See “ Hemisection of the Spinal Uord.” ‘Beam; April 1884. 
3 Virchow’s ‘ Arohiv, Bd. 47. 
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which nevertheless tHe power of appreciating differences in weight 
was not lost. But he makes the very important statement, that 
these patients could only discriminate between heavy weights. 
And I have elsewhere endeavoured to show,! that the power of 
discrimination in these cases was probably dependent on the degree 
of general bodily strain, altogether epart from the sensibility of 
the limbs themselves to which the heavy weights were attached. 
Bernhardt’s statements do not differ from those of Leyden. Such 
cases lend little support to Dr. Bastian’s views. In reference to 
the next statement, that muscular sense may be lost in presence 
of normal tactile or common sensibility, I must say that I 
have myself never seen such a condition. Nor has Leyden. In 
investigating the tactile sensibility of a limb, I never consider 
that this is normal unless the slightest touch is clearly perceived 
and accurately localised. Unless this is distinctly proved and 
recorded, I refuse to accept any mere assertion, that the tactile 
sensibility was normal in any case. A priok of a pin may be felt, 
or a pinch, or pressure, when there is profound impairment 
of tactile sensibility and localisation of impressions, notwith- 
standing. And considering the great carelessness which 
characterises clinical records in the investigation of tactile 
sensibility, I decline to accept statements as to tactile sensibility 
being normal, unless we have good reason for believing that it 
has been satisfactorily investigated. 

Yet I find that Dr. Bastian, with all his experience, is able to 
adduce only two cases, both hysterical, in support of his assertion, 
that muscular sense may be lost apart from affection of tactile 
sensibility. In the first of these cases (p. 23) sensibility was said 
to have been absolutely intact. In the second (p. 24) “ sensation. 
of contact and of temperature preserved ; sensations to pain obtuse 
and abolished in places.” The second case may therefore be 
eliminated, and all that remains is the first. 

For the reasons above stated, I decline to accept this case with- 
out further confirmation. As there was no post-mortem examina- 
tion in Zenner’s case of supposed injury to the Rolandic area 
alluded to by Dr. Bastian (p. 25), it is useless to argue about the 
position and extent of the lesion, though it certainly confirms my 
statement of the intimate relation between cutaneous and muscular 
sensibility. “ Cutaneous sensibility is good everywhere excepting» 
over the fingers. ... The knowledge of the position of the fingers is 
impaired,” The knowledge of the position of the other parts was 
presumably normal, notwithstanding their paretio condition. 


1 The ‘ Funotions of the Brain,’ socond edition, p. 392. 
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As to the cortical localisation of the so-called musoular sense, I 
hold that the centre for this and for all forms of tactile and 
common sensibility is the falciform lobe; and that there is no 
loss or impairment of tactile or mitscular sensibility except in 
connection with direct or indirect affection of this region, or of 
the sensory tracts of the internal capsule. The motor centres are 
distinct from the sensory as much in the cerebral cortex as in the 
spinal cord. The evidence in favour of the motor character of the 
Rolandic zone is precisely of the same nature as that in favour of 
all other centres and tracts termed motor. Excitation causes 
movement, and destruction causes paralysis of movement, and of 
movement only. Dr. Bastian objects to the evidence on this head 
drawn from experiments on the lower animals only. I myself have 
always insisted on the importance of clinical investigation in all 
matters relating to subjectivity, and I am quite content to take 
Bastian on olinical ground alone. I have seen cases of cortical 
lesions of the motor zone—cases of aphasia—in which the individuals 
have been able to indicate with the left arm every position 
passively communicated to their paralysed right, 

Dr. Bastian has attempted—with, in my opinion, poor success— 
to extract support of his views from the cases of operation for 
cerebral tumour, which we have recently had in Queen Square. 
In the case of James B. (p. 27), who was under my care, there was 
no affection of sensation, though a decided degree of right 
hemiplegia, before the operation. The operation was of such a 
nature as to involve the gyrus fornicatus or its tracts. Hence 
the slight amount of impairment of tactile sensibility, and with tt of 
the sense of position of the fingers. 

In Dr. Jackson’s case of Thomas W. (p. 29) there was still clearer 
evidence of injury of the sensory tracts. For after the removal of 
the tumour from the right parietal region, which resulted in 
paralysis of the left arm and slight paralysis of the face, there 
was tactile anwxsthesia over the whole of the left side of thebody. Unless 
we are to suppose, therefore, that the motor centre of the arm is not 
merely the “ kinesthetic” centre of the arm, but also the tactile 
centre of the, whole of that side of the body, we may say that 
beyond all doubt in this case the sensory tracts of the internal 
capsule were injured, which they might readily be from the 
nature of the disease, and the deep incision necessary to remove it. 

But what will Dr. Bastian say to the following case, at present 
under my care in the hospital? It is the case of J. Hy who inesmm 
January of this year began to suffer from left-sided convulsions, 
followed by hemiplegia, dependent on cerebral tumour affecting 
the Rolandic zone of the right hemisphere. At the time of ad- 
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mission into the hospital on Sept. 22, he was usually in a semi- 
comatose condition, but occasionally he woke up and was able to 
answer questions. From the notes of his case in the clinical , 
record I extract the followin; :— 

“ Movement—Cannot move the left arm or leg at all. Face- 
paralysis almost complete, at lower part on left side. Angle of 
mouth moves a little when he tries to show his teeth. Can close 
and screw up his left eye well. Tongue protruded well, but ‘ 
deviates to left side. 

“ Sensation.—Normal. Patient feels a touch with a quill readily 
over both sides, and can describe where the stimulus is applied. 
Painful sensation also normal. Was able to localise sensation 
readily and accurately. Musoular sense also normal.” 

On September 23rd, Mr. Horsley, at my request, removed the 
tumour. This had a diameter of nearly three inches, and ocou- 
pied the middle of the Rolandic zone and invaded the cortex, and 
subjacent medullary fibres, to a considerable depth. 

On September 24th, the clinical record reports as follows : 

“ Patient quiet, perfectly conscious. . . . 

“Left leg and arm remain completely paralysed; face is also 
paralysed, but not quite completely. Sensation practically normal 
over whole of left side; though sometimes patient refers a touch 
to the nearest joint above the part stimulated, e.g. when the hand 
is touched, he refers to the wrist; when the forearm, to the elbow. 
This is not always so, as sometimes he points to or localises quite 
correctly the part touched. Muscular sense good; he can de- 
scribe fairly well the position of his limbs. , 

“ Sept. 25th.—Condition of sensation and reflexes the same as 
yesterday. 

“ Sept. 26¢h.—Condition much as yesterday. 

“ Sept. 27th—Sensation slightly defective on face and arm or 
left side, and perhaps over leg, t.e. that patient generally, but 
not always, feels a light touch with the feather of a quill, and can 
often localise it correctly ; but sometimes refers it to some other 
spot near, as when touched on the back of a finger, he thought it 
was the back of his hand. Musoular sense normal. 

“ Sept. 28th.—Always feels a touch, but does not localise it 
correctly. Touches on all fingers of left hand he refers to the 
thumb; on the back of the hand to wrist. But his answers vary, , 
and sometimes he appears to localise correctly. On face and leg 
the localisation is usually acourate. Muscular sense perfect as to 


position but when a finger is bent, although he ayes it is so, he 


often does not recognize which finger it is. 
“ Sept. 29th.—Refers touch on fingers to the ib as he did 
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yesterday. On face, sensation not quite ab accurate as on right 
side. Sometimes he does not perceive a very light touch with 
the feather of a quil. Over leg and foot sensation is normal. 
Muscular sense normal.” e 

After this date the patient began to experience some pain and 
tensiou in the region of the wound, and a considerable swelling 
ensued, i 

On October 6th sensation, cutaneous and muscular, was found to 
be considerably impaired over the whole of the left side. 

The patient recovered so as to be able to leave the hospital ; 
hemiplegic on the left side, totally as regards the arm, but 
partially only as regards the leg. Some degree of anesthesia to 
light contact, and impaired localisation specially on arm and hand 
remained, 

The facts of this case are of the utmost importance in reference 
to the question before us. Here we have a case demonstrably of 
cortical and subcortical disease in which, with the most complete 
paralysis of motion, sensation, cutaneous and muscular, was per- 
fectly normal. Even after removal of the disease, at a time when 
any positive disturbances of sensation might readily have been 
ascribed to general perturbation of the brain, and not to the local 
lesion, we have for several days practically perfect retention of 
cutaneous and muscular sense. 

It is true that, later on, coincident with certain morbid 
changes which showed themselves in the wound, and which I 
at the time ascribed to further extension (since verified) of the 
original lesion, a considerable degree of anmsthesia manifested 
itself on the left side. But this: might well be from implication 
of the sensory traots of the internal capsule; and tho fact remains, 
that an enormous amount of the motor area of the right hemi- 
sphere was destroyed without in any appreciable degree impairing 
the sense of movement of the limbs entirely paralysed as to 
motion. This I hold to be a crucial experiment, which absolutely 
knocks the ground from under Dr. Bastian’s feet. 

The facts which I have brought forward prove, that the motor 
centres are motor centres in precisely the same sense as other 
motor centres. Excitation causes movement, destruction causes 
paralysis of movement, and of this only. Further, when these 

centres are destroyed, degeneration proceeds in the pyramidal 
i tracts, precisely as it does in the motor nerves when the anterior 
horns are destroyed. If Dr. Bastian’s theory of these centres is 
correct—that they are only excito-motor of true motor @entres Tf 
the corpas striatum or spinal cord—then the pyramidal tracts 
must be merely afferent or intracentral. But inasmuch as he 
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expressly admits that'they are efferent and convey motor impulses, 
he appears to me to admit all that is characteristic of the activity 
of motor centres. Just as the activity of the anterior horns of the 
severed spinal cord is displayed in response to stimuli proceeding 
from the posterior roots and horns, so the motor centres of the 
brain are thrown into activity by stimuli proceeding from the 
sensory centres—visual, auditory, tactile, &c. As the motor nerves , 
convey stimuli to the contractile muscular fibres, so the pyramidal 
tracts convey tmpulses to the motor apparatus—not perhaps directly 
to the muscular fibre—but to the neuro-muscular mechanism by 
which actions are capable of being effected. As I have elsewhere 
(‘The Functions of the Brain’) discussed at some length the 
mechanism of volitional movements, the basis of our ideas of move- 
ment, and the relations of the motor centres to these and to motor 
acquisitions, I donot consider it necessary to discuss these questions 
farther on the present occasion. 


Mr. SULLY. 


Mr. Sully remarked that though he felt the force of the facts 
and arguments in favour of the view, that the musoular sense was, 
on its physiological side, essentially afferent, he could not accept 
this as a complete theory of the subject. Among other facts 
which seemed to conflict with this view were the hallucinations 
that were known to follow the loss of a limb. When in these 
circumstances a patient was able to give a certain degree of 
definiteness to his feeling of the (imagined) situation, and 
movements of the missing member, this appeared to point to the 
co-operation of the efferent nerve-process as a factor in the 
muscular sense. It is not unlikely that the so-called musoular 
sensations are highly complex psychical phenomena, in which 
afferent currents play a prominent part in giving the exact 
measure of direction, rapidity, and distance of movement, though 
an essential, and perhaps the most characteristic element, is 
supplied by the efferent process of innervation itself. 


= De. Ross. 


Before entezing on the general discussion, I shall endeavour 
in a few words to explain the difficulty started by Mr. Sully, 
so as to bring it into accord with the theory, that the sense of 

wwaowmTuscular*movement is correlated with the activity of in-going 
and not of out-going currents. When a person suffefing from 
a profound degree of hemianwsthesia, say of the left half of the 
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body, is asked to move his arm, he makes'an effort to comply 
with the request. He knows that he has made tho effort, and 
believes that this effort has been effective in moving the left arm 
in a particular direction. If, howevey, the patient’s eyes be closed 
he has no means of verifying his belief, but he still knows that he 
has made the effort. But, as has been first pointed out by Dr. 
Ferrier, the sense of effort consists chiefly of the feelings which 
è accompany that closure of the glottis and arrest of respiration 
which is necessary to give fixity to the muscles which find their 
origin in the bones of the trank. Now the muscles of respiration 
are bilaterally associated, and the activity of the one hemisphere— 
the right in the supposed case—sets in motion the muscles of both 
sides, and the sense of having made an effort would be awakened 
by currents passing inwards along the centripetal nerves of the 
right or healthy respiratory muscles and of the right side of the 
glottis. That this theory affords a better explanation of the facts 
than the one which seems to;,be favoured by Mr. Sully, viz. that 
the sense of effort is correlated with the out-going stream, is much 
sirengthened by the case of hysterical anesthesia quoted by Dr. 
Bastian on page 16, from Duchenne and Briquet. “If,” say the 
authors, “after having made her squeeze the hand, one prevents 
her seeing it, and tells her to cease all effort, one feels that the 
contraction of the flexors continues, and it is necessary to employ 
considerable force to open her hand.” It will be generally admitted 
that the peisistent contraction of the flexors in this experiment 
was caused by a continuous outflow of energy from the cortex, and 
yet the patient remained quite unconscious of making any kind of 
muscular effort. 
Most of the questions under discussion to-night are questions of 
interpretation and not of fact, but there is one issue between Dr. 
. Bastian and Dr. Ferrier which is one of fact and not of interpreta- 
tion. Dr. Bastian says that in hysterical hemianmsthesia the 
muscular sense is almost always preserved, while Dr. Ferrier asserts 
strongly that it is lost. I must myself plead guilty to having 
stated, in more than one publication, that in such cases the 
muscular sense is lost, but I have in recent years observed many 
cases in which it was preserved. A few years ago I had a pe 
patient under me who had had an attack of left-sided hemiplegia, 
.in which the leg was more paralysed than the arm, and as usual 
in such cases the motor paralysis was accompanied by hemianss- 
thesia. In this case it may be presumed that the symptoms 
were caused by a lesion, probably a hemorrhagic focas in th 
Jentioulare nucleus and implicating the posterior part of the 
internal capsule. When a book was placed in this patient’s 
VOL. X. F H 
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hand she held it quitb well so long as her eyes were fixed upon 
it, but on her attention being diverted by getting her to put 
out her tongue, the grasp immediately relaxed and the book 
fell, but the patient continued,to hold out her hand horizontally as 
if she were still supporting the book. In her case the musoular 
sense was lost. I have {ried this simple experiment in many 
cases of hysterical hemianesthesia since this patient was under 
observation, but have not met with one who dropped a book or 
other weight from the anesthetic hand on the eyes being closed. 
It seems to me, therefore, that in most cases of hysterical hemi- 
anesthesia the muscular sense is retained, although I have no doubt 
that it may be lost in aggravated cases. But if the muscular sense 
is lost in any case of hemianesthesia without this loss being 
accompanied by a corresponding degree of motor paralysis, the 
argument which Dr. Ferrier has founded upon the fact is as valid 
as if this sense were lost in all cases of the kind. In carrying on 
a discussion upon any controverted subject, the upholders of a 
certain tl eory ought to adduce arguments the validity of which 
will be acknowledged by their opponents, and it must be ac- 
knowledged that although Dr. Ferrier’s argument carries convic- 
tion to my mind and to the minds of those who accept his theory 
of psycho-motor action, yet it is not likely to be equally convincing 
to those who reject his theory. It is still open to Dr. Bastian to 
reply, and indeed he does reply, that although it be granted that 
the muscular sense is sometimes lost in the absence of motor 
paralysis, yet this loss is caused by injury of the centripetal con- 
ducting paths and not by destruction of the kinesthetic centre 
itself. When the centre itself is destroyed, it causes, according to 
Dr. Bastian’s theory, an equal degree of motor paralysis and of loss 
of the muscular sense. I repeat that I do not agree with Dr. 
Bastian, but I fear no evidence which I can addune in reference to 
this point will suffice to drive Dr. Bastian from the position which 
he has occupied, and compel him to agree with our views. 

It is a trite remark, at least since the days of Locke. that most 
of men’s disputations arise from the use of ambiguous terms, and 
certainly the terminology adopted by Dr. Bastian seems to me to 

ER favour every species of fallacy and confusion. Take, for example, 
his nomenclature of animal movements, which he divides into five 
clisses, viz. (1) reflex or automatic, (2) secondary-automatia, 
(8) instinctive, (4) ideo-motor, and (5) volitional. In this classifi- ` 
cation, reflex and automatic are used as synonyms for the same 

mnd of movement. Here, then, there is a merging together of 
two valuable terms, one of which is well adapted to express the 
kind of movement indicated, while the other ought to be reserved 
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for some other kind of movement. It is possible that no great 
confusion might result if these words were always consistently 
used as synonyms for the same kind of action, but they are, not. 
The element of confusion arises chiefly through the use of the term 
secondary-automatic., Dr. Bastian argues that voluntary movements 
tend by frequent repetitior to become first ideo-motor and then 
secondary-automatic, but whether or not he makes any distinotion 
even of degree between the movements indicated by the two last ~ 
terms is not very clear. Now if a voluntary movement may by 
fiequent repetition become secondary automatic, and if automatic 
and reflex are merely synonymous terms fur the same kind of 
movement, it is clear that, in his opinion, a voluntary movement 
may by frequent repetition, become reflex. This view I should 
most strenuously oppose. I do not believe that any amount of 
repetition tends to convert a movement which was once voluntary 
into a reflex action either in the individual or the race. But the 
confusion which arises from the improper use of such terms as 
1eflex, automatic, and secondary-automatioc is small and unimportant 
as compared with that which must follow the indiscriminate use 
of such terms as instinctive motor, ideo-motor, volitional motor, 
and other compounds of metaphysical and physical ideas of the 
same class. Surely the psychology of the present day has out- 
grown the employment of such unscientific terms as these. 

It seems to me that the term “impressive” is also used by Dr. 
Bastian in a very unguarded manner. He employs it at times to 
indicate the physical changes set up in the peripheral ends of 
certain nerves by muscular contractions, and at another time as a 
name for the sensations which accompany the movements caused 
by muscular contraction. This is by no means an unimportant 
objection. It is by a similar ambiguous use of the word “ sensi- 
bility” that the late Mr. G. H. Lewes came to the conclusion, that 
the spinal cord possesses consciousness. The term sensibility was 
used at one time by Mr. Lewes as a generic name for the elemen- 
tary feelings of the mind, and at another time as synonyinous with 
nerve irritability. He found no difficulty in proving that the 
spinal cord is possessed of sensibility in the sense of-nerve irri- 
tability, and from this he inferred that it possesses sensibility in 
- the sense of feeling, from which the conclusion mevitably followed. 
that the spinal cord is endowed with consciousness. The example 
of Mr. Lewes shows that, in passing from the molecular move- 
ment of nerve centres to the phenomena of the mind,it behoxemsmmmum 
psychologists to tread with cautious steps, but I have no hesi- 
tation in saying that Dr. Bastian’s tread in this domain is not 
characterised by that care and caution which his eminence as 
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a writer and thinker on psychological subjects might lead us to 
expect. 

Instead of the complex classification of animal movements 
adopted by Dr, Bastian, I shou®l propose to divide them into reflex, 
psychical, and automatic, this division to be made simply from the 
character of the movements themselves, and without reference to 
the nature of the neuro-muscular mechanisms by which the move- 
menta are regulated and produced. A reflex action is an adjustment 
of the body to a present impression. If the palm of the hand of a 
person in profound sleep be touched by a feather, the fingers close 
over the feather, and if the sole of the foot isso touched it is drawn 
away; bnt in both examples the adjustment is to a present 
impression. A psychical action is one in which a present impression 
calls forth an adjustment of the body to an anticipated impression. 
If the word anticipated be objected to as implying consciousness 
which is not an accompaniment of every psychical action, it may 
be said that the present impression evokes an adjustment to a 
future impression. Of psychical actions there are two chief 
varieties: the one is general, or frequently repeated in the 
experience of the race and individual, and it is effected in the 
absence of consciousness; the other is special, or rarely repeated in 
the experience of the race and the individual, and is accompanied 
by the highest degree of consciousness called attention. Between 
the most general and the most special psychical actions there is 
every degree of generality, and these different degrees are 
accompanied by corresponding degrees of consciousness. It also 
follows that actions which are special and attended by a high 
degree of consciousness in certain races and in children become, by 
frequent repetition, general in other races and in adults, and are 
then attended by little or no consciousness. As an example of a 
psychical action I may adduce my own action in stretching out my 
hand to grasp that book on the table. A patch of colour reflected 
from the book falls on the back of my eye—that is the present. 
impression. I stretch out my hand, not to reach the patch of 
colour or the present impression, but fully expecting that I shall 
experience certain tactual feelings, and feelings of resistance and 
weight—these being the anticipated or future impressions. An 
automatic action is exceedingly difficult to define. Taking the 
literal meaning of the word, it ought to imply an action which is 
self-evolved or spontaneous. Some physiologists believe that the 
respiratory movements are regulated by a centre in the medulla 
Plon gata, which by its own spontaneous activity sends out rhythm- 

ical impulses to the musoles without itself being influenced by 
impulses received through centripetal nerves. Did such an action 
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as this exist it would be justly entitled to i called automatio, but 
the balance of evidence seems now to turn in favour of the opinion 
that the respiratory movements are regulated by a reflex mechanism, 
and physiologists doubt whether aw automatic movement in the 
narrow sense just indicated anywhere exists in the body. The 
term automatic is often .used to designate a self-adjusting 
mechanism, but every action of the body results from such a 
mechanism. It must, however, be admitted that the actions which 
I have named special psychical actions are regulated by nervous 
mechanisms which- are only imperfectly organised, while the 
general psychical actions are regulated by fully organised nervous 
mechanisms, and the term automatic is frequently applied, and not 
altogether unjustly, to the latter of these two. At the samo time 
I much prefer to dispense with the word automatic in this connec- 
tion, and to use the word general or unconscious psychical actions 
in contradistinction to the special or conscious psychical actions, 
and I should reserve the term automatic to another kind of action 
altogether. The delicate adjustment by which a certain attitude 
of the body is maintained in changing circumstances might very 
appropriately be named an automatic action. The maintenance of 
the ercot attitude on board of a ship tossed by the waves is a good 
example of the kind of action under consideration. The delicate 
bodily adjustments which are necessary to maintain this attitude 
cannot be regarded as being either reflex or psychical in character, 
and consequently the first of these adjustments ought to be 
differentiated from the last two by having a distinct name 
assigned to it, and the word automatio is well adapted for the 
purpose. In any case I object in the most emphatic manner 
to the word automatic being used now as synonymous with reflex, 
and again as indicating an unconscious psychical action. Used 
in this loose manner it is hardly possible to imagine a word 
more calculated to introduce confusion into the intricate question 
which is before us for discussion to-night. Dr. Bastian may 
legitimately reject my suggested use of these words, and it is open 
for him to define his terms in his own way,if only he is afterwards 
consistent with his own definitions; but it is not open to him to use 
words in several senses without msking any attempt at a strict 
limitation of them. Ifall of us here to-night would but come 
to an agreement with regard to the meaning of our terms it 
appears to me that the differences in our opinions would be found 
to be exceedingly slender, and such as might be p into the 
proverbial nutshell. 

Every’ one will admit that the nervous selon, which 
regulate psychical actions must possess centrifugal as woll as 
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centripetal EEE PUER and centres which are in relation 
with the former as well as centres in relation with the latter. 
The main question which divides us, or at any rate which divides 
Dr. Bastian from Dr. Ferrier, ig the point at which the centripetal 
conducting patbs and centres cease and the centrifugal centres and 
paths begin. Most of us will at once say that this point is to be 
found in the large caudate pyramidal cells of the third layer up 
the cortex. Now if Dr. Bastian says that he will not accept this 
view it may be difficult to find an argument that will convince 
him. I will, however, address to him one argument which has 
great influence with myself, in the hope that it may have some 
effect upon him also. Dr. Bastian will admit that the molecular 
activity of the sensory centres is always correlated with feeling 
or states .of consciousness, and he may possibly acknowledge 
that consciousness is correlated with the activity of cells and 
fibres which are not yet fully organised, or, as Dr. Hugblings- 
Jackson has expressed it, with the activity of centres which are 
“ now organising.” But the large pyramidal cells of the cortex, 
with their numerous connections and axis-cylinder process, are 
already fully organised, and I cannot imagine that the activity of 
these cells can be correlated in any degree with consciousness, 
and if not, these cells cannot be regarded as forming part of 
sensory centres. Whether this argument will or will not have 
any weight with Dr. Bastian I cannot tell, but I myself attach so 
much importance to it that were I compelled to abandon this 
position I should feel obliged to give up almost every idea I have 
formed of nervous action, and would have to begin the work of 
reconstruction over again. I think this argument ought to have 
considerable weight with our President, and were he to give it 
full consideration I believe it would force him to give up the 
theory, that the consciousness of muscular effort is correlated with 
the otream of out-going energy. 

But although the presence of large pyramidal cells gives 
character to the parieto-frontal area of the cortex, yet it must be 
remembered that in the outer layers of the cortex in this area the 
cells are small and are either destitute of processes or the processes 
are only indefinitely connected with me another; in other words 
the cells are but partially organised, and consequently the activity 
of these cells is likely to be correlated with some form of feeling. 
Tt is therefore possible, I might even say probable, that the cortex 
of the parieto-frontal area possesses sensory as well as motor 
TiMttions, fod although we find it extremely convenient to speak 
of this area as the motor part of the cortex, yet this ‘form of 
expression is more practically useful than theoretically just. I 
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feel myself wholly unable to pass any opinion upon the question, 
whether or not the cortical centres of muscular sense are more 
likely to be situated along with the tactile centres in the falci- 
form lobule or in the superficial layefs of the so-called motor area. 
I at least give my unhesitating adhesion to Dr. Bastian’s opinion, 
when he says that the kinesthetic centre is the last centie which 
must be excited anterior to the movement in any psychical action. 
The book which lies on the table there reflects certain rays of 
light on my eyes, but my mind instantly conceives the cause of 
the colour I perceive to be an object possessing certain dimensions 
and weight, and if I stretch out my hand to seize the book I do 
not expect to lay hold of the colour, but of something which will 
offer a certain resistance to my grasp, and require a certain effort 
to raise it from the tablg, and these ideas of resistance and effort 
are the correlatives of the activity of my kinesthetic centres. 
The order of excitation in the psychical act of raising the book has 
therefore beon visual conducting path and centre, kinesthetic centre, 
motor centre conducting paths and muscles; while on the action 
being completed there is a final excitation of the connected 
kinesthetic conducting paths and centre which is the correlative 
of the consciousness of the effort put forth in effecting the move- 
ment. Dr. Bastian would say that the kinesthetic centre and 
the coitical motor centre are identical, but for the reasons 
already given I cannot assent to this proposition. I think it, 
however, quite likely that the kinesthetic and motor centres 
coincide, in so far as that the furmer are situated in the two outer 
and the latter in the third layer of the cortical cells of the parieto- 
frontal area of the cortex. My mind is quite open to accept this 
opinion or the one which seems to be favoured by Dr. Ferrier, 
viz., that the kinwsthetic centres are situated along with the 
centres for all forms of cutaneous sensibility in the falciform lobule, 
and I await further experiments and observations to determine 
the question. 


Sm Janes Ontonron-Browne. 


If Wundt’s notion and that of Bain as to the sense of effort is to 
be abandoned, or if that sense is to be reduced from a feeling of 
the energising of motor centres to a feeling accompanying the 
reception of centripetal impressions generated by the act of 
muscular contraction, and especially by contraction of the respira- 
tory muscles, I should be glad to have an explanatifn of ther 
sense of ‘fatigue, in consonance with the new hypothesis and 
covering ascertained facis. The senso of fatigue is certainly not 
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dependent on E sensibility, and it is something altogether 
different from the muscular sensibility experienced on galvanisa- 
tion of the muscles. True, it may be argued, that the sense of 
fatigue is attributable to impressions made on sensory end-organs 
in the muscles, by carbonic and sarco-lactic acids and other waste 
products, which accumulate during exercise, but it is to be noted 
that it may be felt acutely, as in cases of neurasthenia, when the 
muscles are well nourished and have been long at rest, and when, ® 
consequently; they cannot be overcharged with metabolic débris. 
It has always seemed to me that the sense of fatigue, which is 
expressed, be it remembered, in an indisposition for mental as well 
as for bodily exertion, is a modification of the feeling of expended 
energy, dependent on an exhausted state of the motor centres 
akin to what we find after an epileptic fit. It has seemed to me 
that the opposite condition to fatigue, that of muscular restless- 
ness or fidgets, the besoin d'agir, that keen appetite for muscular 
activity, which is revealed by caged wild animals when they pace 
up and down for hours together, which is seen in the exuberant 
activity of the young, and which all of us have experienced, more 
or less, after periods of repose or enforced idleness, is dependent on 
a surcharged or excitable state of the same centres. Again, of 
course it might be argued that fidgets are to be ascribed to sensory 
impressions derived from highly nourished and oxygenated 
muscles in a state of rest, but again I would point that we have 
these fidgets, or spontaneous outpourings of ebullient energy, in 
their most marked and persistent form, in the incipient stages of 
mania, when the muscles have already been over-used and are 
wasting rapidly, and so cannot be highly nourished or oxygenated 
or in a condition to originate a craving for further action which 
under such ciroumstances I should be disposed to trace to an 
erithiomic state of the cerebral motor-centres. The feeling of 
necessity for muscular exercise, which arises periodically or under 
special circumstances, seems to have no connexion with any 
antecedent sensation or emotion, or with any stimulus extraneous 
to the motor centres themselves. I am aware that other ex- 
planation of fatigue and fidgets may be advanced. The late 
Professor Laycock, for example, used to maintain, that they me 
due to the direct recognition by certain nerve centres of the 
varying composition of the blood circulating through them ; but, 
the explanation which seems best to cover all the facts and is 
altogether most feasible, is that which connects them with 
™="Enctionfl changes in the cerebral motor centres. But éven if 
another explanation—a sensory one—of fatigue and fidgets wore 
clearly established, I should not on that account give up tho 
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sense of effort and motor ideas as opposed 4 ideas of movement, 
for I cannot divest myself of the belief that as we have perception 
at the end of the ingoing currents, we must have apprehension at 
the beginning of the outgoing currènts. Perception is not the 
‘be all and end all,” and to relegate our whole thought-material 
to sensory centres, for: that is what it comes to, according to 
Ferrier’s most recent theory—is to degrade a large region of the 
cerebrum from its high estate, and leave it a mere superfluous 
intrusion in the brain mass. Professor James of Harvard, who is 
quoted by Ferrier and Bastian, has analysed a voluntary act or 
movement into four elements. 1. The preliminary idea of the end. 
2. The fiat. 3. The muscular contraction. 4. The end felt as 
actually accomplished. Now of these four elements only one, the 
fiat, can, according to Professor James and those who think with 
him, be in any way connected with or dependent on cerebral motor 
centres. The preliminary idea is sensory, the contiaction is 
muscular, and the recognition of the effect of the contraction is 
sensory. But the fiat, if it be further analysed, resolves itself very 
much into a balance of motives or the balance between two groups 
of sensory impressions, and all that is left for these large and 
important motor centres in the brain, with their special structure, 
is a mere motor impulse. But a motor impulse can be got from 
a reflex centre in the cord, and it would appear therefore that the 
large area of the hemispheres corresponding with the motor centres, 
is—if it has no part to play in ideation—redundant or superfluous, 
or has at least a very humble office to perform. On principles of 
physiological economy I cannot accept this. A more minute analysis 
of a voluntary act or movement than that offered by Professor 
James is, I think, necessary. Wemust analyse the preliminary idea 
and find in that sensory and motor factors, a reproduction of ideal 
movements as well as of ideal sensations. We must analyse the fiat 
and discover there not merely a haphazard motor impulse, but a nice 
adjustment of means to the end to be attuined. We must analyse 
the contiaction, and distinguish in ‘it the latent period, shortening 
relaxation, electrical, chemical, and thermal changes. We must 
analyse the end felt as accomplished, and recognise in it an 
appreciation of the centric changes which have succeeded to the 
voluntary movements, as well as of peripheral changes in joints, 
skin and muscles. And then, having completed our analysis, we 
must synthetically recombine all our elements and lift them into 
the higher medium of the unity of consciousness. If I might be 
permitted to do so, I would take my friend Professo® Ferrit" 
engaged in the performance of one of his own experiments, as a 
rough illustration or rather as a working modol of a voluntary act. 
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His atarida with tho: alettasden in his hands, and the anmsthetised 
monkey with its motor centres, or rather with its Rolandio area 
exposed, lies on the table before him. With that power of 
prediction which is the tru@ test alike of science and volition, he 
says, “ I will cause the animal to clench its right fist.” ‘That is 
the preliminary idea, and if we examine the form of words in 
which it is embodied, we shall be able to satisfy ourselves that it 
is a complex proposition, involving, like every predicate, sensory and 
motor ideas—‘the revival, not only of impressions, but of processes, 
implying not only observation but the knowledge of power Well, 
what is the next step that the Professor takes? Why, he applies 
the electrodes to the tip of his tongue, to ascertain that the current 
is neither too strong nor too weak, and he shifis the industion coil 
according to what experience has taught him to be necessary to 
secure the end in view, and in doing this he represents dramati- 
cally, and on the large scale, a factor in a voluntary act which 
Professor James has ignored—that nice adjustment of and co- 
ordination of the means used to the end to be attained, that 
regulation of the jet—without which all voluntary movements 
would be ataxic or disproportionate or tentative. In the initia- 
tion of a voluntary movement sensory impressions from the part to 
be moved can playno part. They come a stage too late to supply 
any guidance in determining the amount or intensity of the out- 
going current, and unless feeling accompanying it regulates that, 
it is difficult to understand how it can ever be anything but ex- 
perimental in the first instance. After regulating his current, 
Ferrier ‘applies the adjusted electrodes to a point on the left 
ascending parietal convolution—that is the fiat—the essence it may 
be said of the voluntary act, and in executing it he sees and 
moves, and selects in the latter case performing what must be in 
itself a complex operation. The fiat given, the right fist is clenched ; 
that is the muscular contraction, and after that were the animal not 
anwsthetised, the effects of that contraction would be transmitted to 
the brain for further guidance, or for registration there, along 
with the effects of the discharge in the centres themselves. At 
one with Ferrier as I am in regarding the Rolendic area of the 
“brain as made up of true motor and not of kinesthetic centres, I 
cannot follow him in depriving these centres of their ideational 
function. b 
Sir James concluded by.congratulating Dr. Bastian on the 
asp, subtlety and lucidity of his paper, which would be heartily 
acknowledged, he said, by those who differed from him most. 
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De. HUGHLINGS-JACKEON. 


The question seems to me to be an exceedingly laige one, and to 
come to a great extent to this: Do motor elements enter into the 
physical bases, or anatomical substrata, of mental states, otherwise 
consciousness? Ihave for many years thought that they do. Since 

eit is agreed upon that the lower parts of the nervous system are 
sensori-motor, I think it à priori likely that the higher parts, the 
physical bases of consciousness, are so too. The unit of consti- 
tution of the nervous system throughout is a sensori-motor unit. 
That would seem to me to agree with the dootrine of Evolution. 

We have, as medical men, this problem :—Epilepsy being 
owing to disease of the cerebral cortex, and insanity being owing 
to a different kind of disease of the cerebral cortex, what is the 
constitution of “the organ of mind,” the cerebrum, whereby two 
such different things result from disease of it, having regard of 
course to the distinction between the physical and the psychical? 
Moreover, we have the two morbid states in sequence often enough. 
A man during an epileptic fit, if the primary discharge be strong 
ecough, i is stiffened into a rigid mass ; after the fit he is temporarily 
insane, Further we have to show what are the anatomical and 
physiological conditions of the nervous system correlative with 
will, memory, reason, and emotion (together states of object 
consciousness). They are, I submit, activities of sensori-motor 
nervous arrangements—of nervous arrangements representing im- 
pressions and movements of parts of the body. We have also to find 
the physical diffe: ences answering to the differences between faint 
and vivid states of consciousness (object-consciousness). I submit 
that, neglecting differences in the sensory sphere, since no one 
denies the sensory element, the former occur during slight activities 
limited to the highest motor centres, and the latter during 
stronger activities of those centres overcoming lower motor 
centres and gaining the periphery. To my thinking, not only 
are the convolutions in the Rolandio region motor (middle 
motor centres) but also the convolutions in front, frontal or præ- 
frontal lobes (highest motor centres). The physical process 
during ideation differs from that during perception (both being 
states of object consciousness), in that in the former lower motor 
centres are not overcome, and in the letter are. 

There is no à priori reason why states of consciousness should 
not attend activities of motor as well as activities of sensor¥ cells. 
It may seem easier to believe that sensations attend aotivitios 
of sensory elements than that they attend activities of motor 
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elements. The Ae psychologist makes a confusion betwixt 

active states of sensory elements (physical states) and sensations 

(psychical states). Starting with what is purely physical, active 

states of sensory nerves, We get at length, in nervous centres, 

unconscious sensations (a contradictory expression) and then 

conscious sensations (a tantological expression). These sensations 

are then compounded in the highest centres into ideas. After that 

the popular psychologist inverts the process. Now ideas, sensa-¢ 
tions, and volitions (psychical states) produce movements (physical 

states); there is the expression “‘ideo-motor.” In reality, move- 

ments result from liberations of energy, and not from states of 
consciousness. 

The common expression ‘‘ ideas of movements” is very objection- 
able. I would submit that thereis no more an idea of a movement 
(in the sense either of ideas of states of muscles or of any motor 
or sensory nervous elements representing any combination of 
muscles) than that, when I think of, or see a colour (coloured 
object), there is “an idea of” the retina or of any sensory centres 
representing it, Isubmit that we have psychical states attending 
activities of motor elements of the highest centres. For these 
psychical states there is no name, except in the case of words; 
words are psychical states attending activities of motor elements 
representing certain very special and complex articulatory move- 
ments. (Strictly the nervous process is always sensori-motor.) I 
dwell on the motor element, no one denying the sensory element. 
I contend that when I make a movement with my hand I have 
a psychical state just as certainly as I have another when I see 
that red chair. For if I out my arm off I have a spectral hand 
remaining; that spectral hand I can move. This (certainly a 
psychical state although one uses the term “ move”) attends, I 
submit, activities of motor elements of my highest centres. When 
I cut my hand off I have a ghost of it, but of course that ghost 
was there when my arm was present. When a man who has lost 
a hand tries to pick up the reins of his horse with his ghostly 
hand, that “ movement” of it ocours during energising, beginning 
in the highest motor centres. Dr. Bastian would say that it 
occurred during activity of kinesthetic centres. I admit, and am 
assuming, the activity of sensory elements, but I contend that there 
is activity of motor elements as well. I submit that the expreg- 
sions “ motor ideas,” “ideas of movement,” and “muscular sense ” 
(if “ muscular sensations ” be intended) are illegitimate compounds 

"of phyBiological and psychological terms. 

T have often referred to the well-known displacements of external 

objects, in cases of ocular paralysis, in proof that psychical states 
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attend activities of motor elements; but I thd that these very 
cases are olaimed by those who repudiate the “ out-going current 
doctrine.” I suppose the alterations in size of an after-image 
during changes of accommodation will be similarly claimed. The 
following, which I used to think a very strong thing favouring 
the doctrine that mental states attend activities of motor elements 
» in the highest centres—the alteration in shape of after images— 
“will, I suppose, be claimed too. If we obtain an after-image of a 
square, and then project it on to an inclined sheet of paper, the 
spectral square becomes oblong. There is here a change in 
muscular activity, but it may be said that no mental states attend 
activities of the motor nervous arrangements effecting it, bat 
only of the sensory elements in activity from changes in the 
muscles put in action. Let us take an extreme case. A man has 
progressive muscular atrophy to the degree-that he has nọ muscles 
in the right arm, and no anterior horns for them. Yet he localises 
a touch, and for the sake of argument Iwill grant that he does 
so as well as ever. I suppose the localisation implies movement, 
in this case the so-called “ideas of movement.” It is true that 
the patient has no musoles, but the whole of his sensory nervous 
system is intact, and the whole of his motor nervous system with 
the exception stated. My submission is that the patient localises 
the impression because, besides sensory activities, there are also 
activities of his highest motor centres. 


' Proresson HORSLEY. 


As some oases I have published have been introduced into this 
discussion, I shall be very glad of the opportunity to say some- 
thing with respect to the representation of the “ muscular sense” 
in the so-called motor region of the cortex. In the first place, let 
me say that if I use the terms usually employed, apparently with 
a twofold meaning, I hope I shall not be misunderstood. Thus if 
I speak of “sensation” I do not mean by that term, in every sense 
that I may use it, to connote consciousness. We are very much 
in want of a term to express better what is generally understood 
by the word sensation. The changes which go on in nerve 
endings when they are irritated require some other expression 
than our common word sensation, which conveys the meaning of 
the conscious perception of the process whioh is going on 
peripherally. If therefore I use the word “sensation,” I hope to 
be understood that in a large majority of cases I shall be r@ferrin—" 
to a conscidus perception of the changes in the nerve endings, but 
I may also mean the changes which go on in the nerve endings 
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withont the E AEN consciousness. Further, a great deal 
of stress has been laid on the use of the word motor. What Dr. 
Ferrier calls motor,” Dr. Bastian, for equally good reasons, calls 
“efferent”; what Dr. Bastian calls “efferent,” Prof. Sohiff calls 
“kinesodio.” Now it seems to me that of these the term efferent is 
the more general in meaning, therefore I shall, as far as possible, 
avoid speaking of “ motor,” and I shall apply the term afferent to 
the impulses which originate the so-called motor sense. There is® 
no doubt as to what is meant by the word afferent. It seems to me 
that so much stress has been laid upon the meaning of these terms 
as to introduce no little confusion into this matter. Well, with 
respect to the first point, viz., the oases of my operations which 
apparently tarow light on this question, personally I desire to lay 
no great weight on these cases. There are not enough of them yet 
for us to speak absolutely from the evidence they afford. There is 
among them one case of cerebral tumour, in which I did, as Dr. 
Ferrier says, make an incision deeply down into the corona 
radiata. To my mind the knife did not pass down deeper than 
one inch. Personally I do not consider that that incision injure 
the fibres going to the so-called sensory tracts of the cortex, but 
until the patient dies, I would not like to say exactly what was 
the extent of that lesion, and therefore, as I stated in the descrip- 
tion J gave of my cases in the ‘ British Medical Journal’ for Oct. 
10, 1886, I would not rely on their evidence further than to rogard 
them as tending to show that the so-called motor region is the ` 
centre of muscular sense. I would put aside that case which 
Dr. Ferrier has quoted of the man Henderson, for although there 
certainly seemed to be a delay on the onset of the anesthesia 
after the operation, the whole surroundings of the case are so very 
complicated that even after the death of the patient I should not 
like to adduce it alone in support of an argument one way or the 
other. When one has a series of something like twenty-five or 
fifty cases, then I should like to come forward with some more 
positive statements. These cases however, to my mind, do tend to 
show there is possibly some representation of the so-called motor 
sense in the motor cortex. Lastly, we come to the question of the 
theoretical possibility, that the muscular sense is represented in the 
so-called motor cortex. It is not for me to enter to-night into 
questions of much deeper import, questions of philosophic thought. 
It would be presumptuous on my part, after what has been said 
before, by Drs. Bastian, Ferrier, Ross, and Sir J. Crichton-Browne ; 
“Dut as tegards the anatomy, ṣe. the mechanism of the function of 
which we ate now discussing, I should like to say a’ few words. 
Dr. Ross has referred to the two main histological divisions of the 
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cortex, viz. the large ganglionic, the sosolo “motor cells of the 
fourth layer, and the smaller cells which exist in vast numbers in 
the rest‘of the grey cortex, and he believes that consciousness is 
correlated with the functions of the srealler cells, and not with the 
larger ones. I would ventuie to say that such a belief as that is 
of course a personal matter, but argument of analogy seems to me 
to be strongly in favonr of this contention. But there is another 
mode of regarding the anatomical facts just mentioned, and that is 


` the possibility of each being correlated to efferent and afferent 


functions respectively. Of course, theoretically, we may for many 
reasons regard the few large corpuscles as essentially efferent, and 
the small cells as essentially afferent in function. For myself, I 
am quite prepared to hear it proved some years later that the 
smaller cells have a distinctly sensory aspect, and that the larger 
cells have a distinotly motor aspect. Until this anatomical 
problem has been cleared up, we must leave the question entirely 
open whether the smaller cells are kinesthetic or not. Dr. Ferrier 
wonld say absolutely that they are not; that there is no represen- 
tation of sensation in this “motor” region, and that therefore the 
fanction of these smaller cells is motor. That the whole section 
of the brain cortex in this region is motor, it is very difficult to 
believe, though such a view is apparently supported by some very 
considerable facts. Finally, as regards experimental evidence, 
enough has been said on that point to avoid adding to it. The 
only experiments that will show anything are the observations on 
human beings. Until after small localised portions of that region 
have been excised, and a reliably large number of such cases have 
been thoroughly examined and reported, it will be impossible to do 
more on this problem than admit its present insolubility. 


Proresson Haycrart. 


I should like to draw attention to a change which has recently 
taken place in the views of many physiologists respecting the 
functions of nerve cells and nerve centres. This change is due, I 
think, to a more philosophical conception of the development of 
the brain, and to the introduction of improved technical methods 
for its histological investigation. I venture to make these remarks, 
because in my opinion the discussion, as to whether certain regions 
of the cerebral cortex are motor or sensory, can resolve itself into 
a statement of what they really are in terms of these newer con- 


ceptions. We must remember that the central nervous sytem im 


higher animals is interposed between the sensory-surfaces of the 
body and the muscular system, etc. and that the nervous connec- 
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tion between a seein surface and a muscle forms a loop passing 
through the brain or cord. In its path this loop is beset with 
nerve cells, which’are spoken of as being sensory or motor .cells. 
As a result of stimulating tls skin of an arm, an impulse will pass 
to the cord and may turn back to a muscle of the same limb. It 
may, however, make a larger circuit, and pass up to the brain, to 
the grey matter around the fissure of Rolando, back to the cord, 
and out to the muscle. In the second case, it passes to the brain, 
in order that it may be correlated with other impulses passing in 
other loops belonging to the special senses; for the brain is to be 
considered strictly as an enlargement due to the presence of these 
sense organs. There is a greater and greater tendency to look 
upon the central nervous system as nothing more than a vast masa 
of communications, whereby both sensory and muscular areas can 
be brought into relationship, whereby the simple connecting 
strands between sensory cell and muscle, isolated in the lower, 
are bound together in higher animals. The discoveries of Exner 
compel us to look upon that wonderful plexus of medullary 
fibres which he has demonstrated in the cortex, as more important 
even than the nerve cells found there. No one could examine a 
preparation of the cortex, prepared by Weigert’s method, without 
being convinced that the interlacing fibres to be observed, 
connected ultimately with every muscle and sensory surface of 
the body, form a mechanism which will account for our possession 
both of muscular co-ordination and intellectual association. If at 
one time certain cells in this intercommunicating meshwork were 
looked upon as the special seat of sensation and others as the seat 
of motion, it is impossible so to view them now. As a result of 
the passage of an impulse through the nervous system, we may 
have muscular movement and we may have sensation, but in the 
nervous path through which the impulse passes it is not possible to 
say that one part is more motor than another, or to localise sensation 
to any given spot. Every portion of the path receives an impulse 
which originates in a sensory area, and passes ultimately to a 
muscle. Were we to define a sensory cell merely as one that 
receives an impulse from a sensory surface, and a motor cell as one 
that transmits an impulse directly to a muscle, we are at once met 
with a difficulty. The cells in the cortex are on a loop between 
the sensory and motor cells of the cord, and to which do they 
belong? It may be inquired, what are then the uses of these 
cells? It is probable they act as junctions in the nervous network, 
"Es sugfested by Dr. Hill. They are trophic, and perhaps ‘they 
aot like collections of combustible material placed oma train of 
gunpowder. In any case it will be advisable to use the terms 
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sensory and motor quite tentatively, and proforably to spoak of 
these so-called cortical centres as areas of the nervous system 
through which pass certain sensori-motor loops, and whose de- 
struction will render impossible the pyoductions of those muscular 
movements, eto. which had previously depended upon their 
existence, 

Dr. Menor. 


Before entering on this discussion, may I first be permitted to 
express the sense of incongruity which it arouses? It appears to 
me that a discussion by the Neurological Society, as to whether or 
not the idea of movement is a concomitant of the outgoing current, 
bears a certain analogy to a discussion by the Astronomical 
Society as to whether or not the earth is round. 

Dr. Bastian has complained that there has been shown no 
a priori reason why the generally received doctrine should be pre- 
ferred to his own, which I with diffioulty refrain from calling the 
geocentric doctrine of neurology. This is a complaint which he 
ought not to have the opportunity of making again, and for want 
of a better I will supply him with an argument which is, I hopo, 
not open to objections on the score of deficiency in à priori 
character. The organism exists not alone in space, but in tho 
midst of surroundings. Between it and its surroundings but two 
actions are possible, viz. action of the surroundings on the 
organism, and action of the organism on its surroundings. These 
two actions are of co-ordinate importance. Consciousness cannot 
exist without both. Life cannot exist without both. Into every 
manifestation of consciousness and into every manifestation of 
life bvth elements enter as necessary constituents. We may 
separate them in analysis, butin fact they areinseparable. In the 
constitution of consciousness and of life neither of these elements 
is before nor after the other, neither is greater nor less than the 
other. Yet, according to Dr. Bastian, the actions of the environment 
on the organism are known immediately and direotly, while the 
actions of the organism on the environment are known only 
mediately and indirectly and suboidinately and at second hand. 

Much has been said as to whether this or that case has been 
acourately observed and correctly reported, and as to whether this 
or that fact may not be capable of a different interpretation from 
hat which Dr. Bastian places on it. Iam not concerned to enter 
on these matters, and I will say at once that I will make Dr. 
Bastian a present of all his facts. I will take his doctrine as he 
himself states it, and show, not merely that he has mad€ out fo 
case to be answered, but that he himself explicitly admits tho 
accuracy and truth of the orthodox view. 

F 
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Dr. Bastian says that these cortical centres are not the real 
motor centres. The real motor centres are in the cord and 
medulla. But what does he mean by a real motor centre? Those 
only, it appears, which co-®rdinate muscular actions into move- 
ments. This alone is what Dr. Bastian calls co-ordination. But 
this is only one case of co-ordination. The combination of move- 
ments into acts is a case of co-ordination, and is effected by centres 
higher than those in the cord. The combination of acts into 
operations is a case of co-ordination, and is affected. by centres 
higher than the last. The combination of operations into conduct 
is a further instance of co-ordination, and is effected by the 
highest centies of all. Every one of these co-ordinations is a co- 
ordination of movement, is a motor process, and is effected by 
motor centres. However, I do not desire to be exacting, and I 
will admit, for the sake of argument, that the only real motor 
centres are in the spinal cord. 

Dr. Bastian’s next point is that the cortical centres are not 
motor, but sensory. They are not motor, because, as we have just 
seen, the influence descending from them to the periphery has to 
act through other centres before producing movement. But is it 
pretended that sensory impressions on their way to the cortex are 
not co-ordinated and re-co-ordinated and co-ordinated again? and 
that in undergoing this process they have not to pass through 
centre after centre? If the motor centres are not motor beoause 
other centres intervene between them and the periphery, then 
for the same reason the sensory centres are not sensory. How- 
ever, I will yield this point also, and will grant Dr. Bastian all 
his data, submit to all his arguments, and show that his con- 
clusions, so far from being adverse to the generally-received doctrine, 
are in fact entirely in harmony with it and corroborative of it. 

Dr. Bastian admits that the centres in dispute are the turning- 
point of the nerve current, He admits that although they are not 
motor centres, yet from them issue “ volitional motor incitations.” 
These volitional motor incitations descend to the “real” motor 
centres and set them in action, and hence arise movements. Here 
I have Dr. Bastian on the horns of a dilemma. 

What is it that descends to the motor centres? A volitional 
motor incitation, (p. 87). A volitional impulse, (p. 54). What is 
that? Does Dr. Bastian mean that the will sits enthroned in the 
cortical centres and from thence directs the operations that go on 
in the brain? Does he mean that the will itself passes down the 

ervo ffbres and discharges the cells of the lower centres? He has 
expressly repudiated any such absurdity. But if he edcapes from 
this horn of the dilemma it is only to be impaled on the other. 
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If it be not a state of mind that descends to the cortical from 
the “real” motor centres, then it must be a physical process, a 
nervous discharge, or nerve current, or molecular movement of 
some kind. Now mark: this currert is an efferent current; it is 
an efferent current which really is (p. 86) a motor incitation ; 
that is to say, which results ina movement. And this efferent 
current is also a “ volitional impulse ;” that is to say, the nervous 
action is attended by the mental actof willing. Of willing what? 
A movement. In other words, this “ volitional ithpulse,” which 
on its physical side is an outgoing current, is on its mental side a 
volition of movement. Now it cannot be contended for a moment 
that an idea of movement does not form part of a volition of 
movement. I cannot will to walk across the room without having 
an idea of walking across the room. So that, according to Dr. 
Bastian’s own statement, the idea of movement ts a concomitant of the 
outgoing current, and this doctrine, which he set himself down to 
disprove, he has laboriously established beyond all risk of confu- 
tation. Like Balaam, the son of Beor, he took up his parable to 
curse, and he has blessed us altogether. 


Dr. pE WATTEVILLE. 


From the discussion that precedes, we gather that those who 
refuse representation in consciousness to the purely motor, or out- 
‘going, processes of the cortex, are not agreed as to the nature of 
the Rolandic area. Whilst Dr. Ferrier considers it as the cortical 
equivalent of the anterior horns of the spinal cord, Dr. Bastian 
argues for its sensory, or rather receptive, character, and attributes 
to it kinesthetic functions, implying by this word that the so-called 
motor convolutions are the end stations of sub-conscious centri- 
potal impulses from the organs of movement. 

Between these two views that of Dr. Ross forms a transition. 
According to him, the large cells of the Rolandic area are truly 
motor, whilst the small cells are receptive, perhaps even sensory. 

I do not propose to enter upon this aspect of the question now 
before us, for the simple reason, that I scarcely feel competent to 
disouss a point so full of difficulty. But I accept as more consonant 
with the facts the view held in common by the distinguished 
neurologists just named, and shared by many of the leading 

«psychologists abroad, that. the physical substrata of volition, 
of the feelings of effort and movement, are antecedent pro- 
ceases to the final, or “motor” cerebral discharge. Dr, Mergjgr 
has just given expression, in terms more lively than forcible, to 
a diametrically opposite opinion. He calls’ our position a “ geo- 
centric” one. I should have thought that, if anything deserved 

12 
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this epithet in the matter, it was his own attitude with referonce 
to the progress of our knowledge; for the fact of his having 
thrown in his lot with the “outgoing” school seems to have 
blinded him to the considbration that their number is but 
limited. Wundt’s name is constantly bracketed with that of 
Bain in reference to the views he holds upon this subject; but I 
must confess that, on searching through the pages of the second 
edition of his ‘Physiological Psychology’ for clear evidence as to 
the German duthor’s actual dpinion, I failed to convince myself 
that full justice is done to him by this constant and close 
association of names. Be this how it may, however, I am afraid 
that what Dr. Mercier is pleased to call the “orthodox view,” 
will, like many other orthodoxies in the present day, appear to 
every impartial mind as standing on its very last legs. 

But if any arguments are required beyond those already adduced, 
to show that our conscious life is closely bound up to the activities 
of our sensory cerebral mechanisms, we might appeal to the faot 
that consciousness is less an end in itself, than a means towards 
further ends. It accompanies and appears to guide imperfect 
action ; it tends to disappear with the development of mére perfect 
mechanisms. The main function of sensory centres is to educate 
motor co-ordinations, the essence of which is their automaticity. 
Moreover, if discharges of the motor elements were really the 
substrata of volitions, of the feeling of effort, then we must assume 
a very deep separation between the mental representation of, and 
the wish to perform, a certain movement, on the one hand, and 
the fiat, or volitional act, on the other. Psychological analysis 
does not seem to me to admit of such a separation. Again, on the 
principle of differentiation of functions which porvades the 
evolution of organs throughout the animal series, we have a right 
to assume that the physical processes, of which consciousness is 
the subjective equivalent, tend to become more and more localised 
jn circumscribed areas of the nervous system. Hence there is no 
à priori objection to the view which localises them in the receptive 

«areas of the cortex. And in presence of an undoubted law of 
nature the speculative views of transcendental brain-physiology, 
such as the theory of the representation (whatever this term may 
mean) of every part of the body in every part of the cortex, must 
obviously recede into the background. à 

Indeed we are not so much concerned here with general argu- 
agents and à priori considerations as with the evidence of experi- 
mental facts. One of the main questions is whether destruction 
of the Rolandic or “ motor ” region of the human brain 4s or is not 
characterised by a diminution of muscular sense in the parts 
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paralysed; whilst another is whether such destruction is charac- 

terised by a concomitant loss of certain assumed psychical equiva- 

lents.` Now, leaving for further investigation the former problem, 

it will be found that the facts at ou? disposal for the solution of 

the latter are but few; but, so far as they go, they certainly seem 

to support the view, that the activity of these centres is not largely 

’ if at all represented in consciousness. Lesions, at any rate uni- 

© lateral lesions, strictly localised in the ascending convolutions, 

do not appear to be accompanied with more than feeling of 
mechanical inability to move the corresponding limbs. 

The attempt to identify discharges of motor cells, or the “ out- 
going ourient,” with the physical process of volition, involves a 
serious difficulty; for if it were so, every reflex process including 
such a discharge would thus, ipso facto, become a voluntary act. 
Nor do I understand why, if the subjective phenomena attending 
volition to move a limb after amputation (spectral hand) are mental 
equivalents of the motor cerebral discharge, similar phenomena 
do not accompany similar discharges in other’ cases, where the 
movement is similarly willed but not carried out—in spinal 
paralysis, for instance. This fact clearly points to the lesion of the 
sensory nerves, and consequent irritation of the sensory centres, as 
the probable cause of these hallucinations. 

When I try to analyse the contents of my consciousness during 
the performance of a deliberately willed movement, I find my self 
in presence of a highly complex state, in which the senses of sight 
and touch enter for a very large share. I cannot really separate 
the visual representation of the moving limb from its numerous 
tactile accompaniments, such as contacts with clothes, air, sur- 
rounding objects, or other parts of the body. These elements, 
which form a large portion of what is called the “feeling of 
movement,” depend obviously upon sensory activities of the brain. 

But there is also involved in the state of consciousness described 
as the volition of a movement, the phenomenon of effort, which is 
itself reducible to simpler elements. It includes numerous 
afferent feelings; sensations of cutaneous and deep pressure; 
of strain on the muscles, tendons, and ligaments, not always 
confined to the limb directly involved, but often diffused over a 
larger area; there is also a sense of air pent up in the lungs go as 

eto give a firm support to the thorax, of excited heart action, of 
throbbing arteries and venous congestion. Sooner or later the 
sense of spent energy, of fatigue, supervenes. All these glemagts 
may be accounted for by purely centripetal impressions. But in 
addition there is the distinct consciousness that I am engaged in 
the offort, that I am the cause of my movement. Now psycho- 
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logically it might be maintained that I have reached cognizance 
of my own self as a cause through a process of inference; but this 
is not the place to enter upon such considerations. My object is 
to show how those who uphold the outgoing theory, and who 
object to the afferent doctrine on the ground of its supposed 
inability to account for this possibly primary datum of con- 
sciousness, may get over their difficulty and frame a hypothesis 
that does not postulate more than the activities of the receptive 
or sensory portions of the cortex as substrata of mental states 
generally. 

Assuming that consciousness is the mental equivalent of the 
metabolio processes attending the activity of certain cortical 
elements, one might expect certain subjective states to accompany 
the molecular changes in the cell considered as a terminus, as it 
were, and as storing up impressions from the periphery; and 
other states to accompany the action of the same cell considered as 
a switch, or a relay for the further transmission of force. A 
physical basis might thus be found for dynamic as well as static 
conscious states, localised in the purely sensory regions of the 
cortex. And as will is, after all, but intellect in action—intellect 
itself being but the elaborated product of experience—it is not 
unnatural to look for the physical substratum of both cognitive 
and volitional phenomena in the same organs, viz. in the receptive 
and higher elaborative layers of the sensory cerebral sphere. 
Among the latter I inolude those traots of cortical substance that 
preside over the complex inhibitions in which we must seek the 
physical basis of the psychological illusion described by introspec- 
tive observers as the “liberty of the will,” or the faculty of 
selection of the motives in humen actions. 

Whether this theory is sufficient to account for all the aspects of 
the dynamic states of consciousness (including the feeling of 
fatigue alluded to by one of the previous speakers), is not 
material to the present argument. It is at least as plausible as 
that which postulates the activity of purely motor-ocortical 
elements as the embodiment of our mental states in voluntary 
movements. It is suggested here merely as an alternative 
hypothesis for the consideration of the supporters of the “ out- 
going” theory of the muscular sense. Neither they nor their 
opponents have as yet, so far as I know, considered discharges ofe 
sensery elements in the light in which I have endeavoured to 
pisce them. Should the attempt lead to nothing but a refutation, 
I shall yet congratulate myself on the oppurtunity afforded to 
elicit further discussion of a subject as important as it is 
interesting. 
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° 
REPLY OF DR. CHARLTON BASTIAN. 


The task I have undertaken is, as I am fully conscious, one of 
extreme difficulty. I have endeavoured to show that a view 
widely accepted in this and in other countries, to fhe effect that 
there are motor centres in the cerebral cortex specially concerned 
with the execution of voluntary movements, is one which, if not 
actually erroneous, is, at least, not at all more probable than a 
counter view, which maintains that these so-called motor centres of 
the cortex are, in reality, sensory centres constituting the termini 
for “muscular sense” impressions. It has been through the 
experiments and writings of Dr. Ferrier, in the main, that the 
former view has gained so wide an acceptance in this country. 
Being strongly inclined to adopt the above-mentioned counter 
interpretation, as one capable of affording a much better explana- 
tion of known facts, it became of great importance for me to 
sorutinise very carefully all the steps by the aid of which Dr. 
Ferrier had arrived at his conclusions. It was, however, equally 
important, looking to the difficulty of my task, that full liberty 
should be accorded to me candidly to point out what I might 
consider to be defects, contradictions, or insufficiently warranted 
statements of any kind in the facts or arguments by which the 
opposite doctrine has been supported. Without this licence having 
been granted to me, no progress could have been made in dealing 
with so complicated a subject. Whilst deeply grateful for the 
consideration and attention which the Society has already accorded 
to me, I fear I must now crave no small measure of further 
indulgence. 

It may be useful for me at this stage briefly to recapitulate some 
of the results of my sciutiny, and some of the points to which I 
have desired to call especial attention, 

(1.) I was compelled to point out that my serutiny of Dr. 
Ferrier’s writings, bearing on this subject, led to the conviction 
that his doctrines did not hang together at all well; that they 
ewere even made up of contradictory statements. 

(2.) I also came to the conclusion, that some of his fundamental 
positions, supposed to be based upon clinical evidence, were jn 
reality faulty, being drawn from too narrow a view of aftogether 
exceptional cases, or else resting upon inadequate observation and 
inquiry. 
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(3.) I had to onteni that experiments upon animals were quite 
useless for throwing light upon the question of the situation of the 
centres for muscular sense, and that all previous conclusions thus 
ariived at were valueless; that we must, instead, look minutely 
into the effects of cortical disease, and, better still, into the effects 
of excision of portions of the cortex in man, in order to ascertain 
whether or not lesions in the so-called motor area are attended 
with any corresponding loss of muscular sense. 2 

(4.) Further, I stated my belief that Dr. Ferrier seemed not 
to have comprehended the all-important difference between the 
symptoms thet would result from a mere ontting across of 
the afferent tracks for muscular sense impressions, and those 
that would result from destruction of the cortical termini for 
such impressions. 

(5.) I endeavoured to show that Dr. Ferrier had taken an 
inadequate and indeed erroneous conception of the functional 
importance of kinwsthetic centres, and that upon them, in reality, 
would devolve just such functions as thuse which he supposes 
to be carried out in cortical motor centres. 

(6.) I maintained that neither on physiological nor on psycho- 
logical grounds was it needful to postulate the existence of motor 
centres in the cortex. 

(7.) I also argued that the doctrine of the existence of motor 
centres in the cortex would probably never have been heard 
of had it not been for the importance previously attached to a 
doctrine now disproved, viz. that of Wundt and Bain, to the 
effect that our feelings of effort are due to psychical processes 
directly correlated with the activity of motor centres—a doctrine 
which Dr. Ferrier absolutely rejects, though it is still held, and 
has always been maintaired by Dr. Hughlings-Jackson, the 
original propounder of the notion that motor centres exist in the 
cerebral cortex. 


All that Dr. Ferrier has said in reply will be found to have 
reference to some of the points which I have referred to under the 
first three headings above mentioned. 

In support of my position, that the doctrines upon which Dr. 
Forrier originally based his conclusion that motor centres existed 
in the cortex were mutually contradictory, I called attention, as, 
far back as 1880,1 to the fact that whilst in chap. ix. of his 
‘Functions of the Brain’ he thoroughly adopted and did much to 
establish the view, that our sense of movement was altogether 
dependent upon centripetal impressions, strangely enotgh when 


2? «The Brain as an Organ of Mind,’ Ist ed. p. 599. 
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he came to chap. xi. he expressed himself in the most emphatic 
manner as if he had still been an adherent of that doctrine of 
Wundt and Bain which he had already so successfully combated. 

In the second edition of the ‘Funttions of the Brain, without 
comment or explanation, the expressions last referred to were 
radically altered. Yet Dr. Ferrier seems to be unaware of it. He 
now says, “I have made no change of front, and am glad that in 
the second edition of my work I have succeeded in clearing away 
any misconception that may have existed as to my real meaning, 
which is, that I consider that the activity of motor centres and 
motor nerves by themselves is entirely outside the sphere of con- 
sciousness.” Now let us see how far Dr. Ferrier can really claim to 
have been the pioneer in 1876 of that doctrine which I clearly 
enunciated in 1880—by placing side by side an original passage, 
and the same passage altered as it now stands in his second 
edition. 


t Functions of the Brain,’ 
lst Edition, p. 266. 


“In the same manner as the sensory 
centres form the organic basis of the 
memory of sensory impressions, and the 
seat of their representation or revival 
in idea, so the motor centres of the 
hemispheres, besides being the centres 
of differentiated movements, aie also 
the organic basis of the memory of the 
corresponding movements, and the seat 
of their re-execution or ideal reprodac- 
tion. We have thus'a sensory memory 
and a motor memory, sensory ideas and 


motor ideas; sensory ideas being re- 


vived sensations, motor ideas being 
revived or ideal movements. Ideal 
movements form no less an important 
element in our mental processes than 
ideally revived scnsatious.” 


t Functions of the Brain,’ 
2nd Edition, p. 486. 


“In the same manner as the sensory 
centres aro the organs of special sensory 
perception, and the organic basis of the 
memory of sensory impressions, so tho 
motor centres of the cortex, besides 
being the organs of differentiated move- 
ments, are the organic basis of motor 
acquisitions. But while the activity of 
the sensory centres reveals itself sub- 
jectively ın consciousness as ideation or 
feeling, the notivity of the motor cen- 
tres has no subjective side apart from 
the functioning of the sensory contres, 
with which they are associated. Modi- 
fications of consciousness aie correlated 
exclusively with the functioning of tho 
sensory centros of the cortex.” 


It seems to me difficult to imagine any more complete change 


of front than is represented by these two passages, and if Dr. 
Ferrier does not admit it, I am afraid all will consider him hard to 
be convinced. 

But let us turn to another point. In support of his funda- 
mental statement, that “co-ordination is possible in the enjjre 
absence of any sense of movement,” Dr. Ferrier can still only refer 
to one very exceptional case, that of Remigius Lens, which docs 
geom, as I have already admitted (p. 15), whatev’ er tho oxplanation 
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may be, to lend support to his statement. The rule, however, is, 
as I contend, that the loss of muscular sense distinctly impairs the 
power of accurately co-ordinating movements when the eyes are 
closed. I, of ovurse, do not mean to say that inco-ordination of 
movement may not be brought about also in other ways, and from 
what Dr. Ferrier says it would seem to be needful to remind him 
of this. Again, I maintain that frequently in cases of hemi- 
anesthesia there is no loss of muscular sense, and no inco-ordina- 
tion of movement; but that in a much smaller proportion of cases 
there is, in addition to the cutaneous anesthesia, a profound loss of 
muscular sense (pp. 11-22). Dr. Ferrier says he is “amazed” at 
these statements, and adds, “I do not know a single observer, 
with the exception of Dr. Bastian, who has ever seen a case of 
hemianesthesia in which muscular sense was not abolished or 
impaired in proportion to the degree of the anesthesia existent.” 
After what Dr. Ferrier has heard from Dr. Ross this evening, he 
will, at all events, have learned that the experience of that 
distinguished observer is in accordance with my own. If time 
and space permitted I could easily quote the observations of 
several other distinguished physicians tọ the same effect. I trust, 
however, that two or three such quotations may suffice to convince 
Dr. Ferrier that it is his own view and not mine which is most 
calculated to excite surprise in the minds of others. 

Dr. Russell Reynolds has made the following remarks! con- 
cerning cases of marked hemianesthesia under the care of M. 
Charcot, which he had had the opportunity of examining for him- 
self :—“ There was no deficiency of knowledge as to the position of 
the limbs; but M. Charcot informed me that he had met with this 
deficiency in other cases.” Again, Dr. Arthur Gamgee writing ? 
concerning hystero-epileptio patients whom he had examined in , 
M. Charcot’s waids, speaks in the followiug terms of this affection : 
—“ It is associated with hyperesthesia in one or beth ovarian 
regions, and is usually attended by hemianmsthosia, and more 
rarely by aneesthesia of both sides of the body. ‘There is some, if 
not complete, loss of tactile sensibility, and usually absolute 
insensibility to pain (analgesia) of skin and all other sensitive 
structures on the affected side; the muscular sense being, how- 
ever, nearly always preservel.” Let it not be supposed, however, 
that the recoguition of differences in the degree of hemianmsthesia « 
of the kind to which I have referred, is a result only of modem 
ohagrvatipn. I would call Dr. Ferrier’s attention to the fact, that 
the view opposed -to his own was olearly substantiated by 


1 «TLaneot, May 12, 1877, p. 679. 
2 «But, Med, Jour, Oot. 12, 1878, p. 545. 
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Duchenne’ more than thirty years ago. In his work ‘De 
l’électrisation localisée’ (p. 410). this accurate observer calls 
attention to the existence of two categories of hemianmsthesia ; 
one (a) in which there is loss only ôf cutaneous sensibility, and 
another (b) in which there is, in addition, loss of the sensibility of 
the muscles, bones, and nerves. In regard to representatives of 
the former category, he says:—“Ils ont la conscience des 
mouvements mécaniques quon leur imprime, de l’étendue des 
mouvements qu’ils exécutent eux-mémes, de la pesanteur, de la 
résistance ; chez eux, enfin, la contractilité volontaire n'éprouve 
aucun trouble dans son action physiologique.” In his description, 
however, of a case belonging to the second category he says :— 
“Quand il est dans l’obscurité, ou si on l’empéche de voir, il n’a 
pas la conscience de la position de ce membre, ni des mouvements 
les plus brusques qu’on leur imprime.” He then goes on to point 
out that this second category includes two sub-varieties, in one of 
which (1) the patients are quite able to execute movements when 
their eyes are closed, though they have no conscionsness of the 
extent of such movements and are unable to estimate weight or 
resistance; whilst in the second sub-variety (2) the patients 
(ander similar conditions), though presenting the defects above- 
mentioned, lose also their power of executing even the simplest 
voluntary movement. Of the latter class I have quoted three very 
striking examples, recorded respectively by Duchenne, Briquet, 
and Bazire (pp. 16-20). f 


1 Since Duchenne’s time no one has attempted to give an oxplanation of these 
remarkable cases excepting that which I have suggested (p. 36). I have sup- 
posed that in them we have to do with a functional defect (that is a state of 
lowered irritability) in the cortical termini for “ muscular sense” impressions, 
associated with some defect in the tunotional integrity of the afferent channels 
for such impressions, as they pass through the posterior part of the internal 
capsule. According to Duchenne, it was the absence of what ho termed “ la con- 
science musculare” which determined the inability to perform the simplest 
voluntary movements in this class of cases (loc. cit. p. 414). Now it scems clear 
that the revived activity of kinesthetic centres, such as occurs in the conception 
of œ movement, would exactly correspond in the time of its operation with what 
Duchenne termed “la conscience musculaire,” which he anys “dana lacte des 
mouvements volontahes, semble précéder et déterminer la contraction.” Duchenne 
found that the missing power m his cages might be restored by veiy strong 
faradisation of the muscles (which sufficed to restore sensibility to them) even 
hough the cutaneous anesthesia persisted. At the same time that sensibility 
was thus restored to the muscles it 18 easy to imagine that the powerful peripheral 
stimulation (faradisation), acting upon the sensory nerves of muscles, might 
easily have sufficed to rouse their previously dormant cortical termini inwractiv™y, 
and thus may we account for the restored ability to perform movements when 
the eyes are closed. Thus, also, may ba oxplaiued the frequent similarly good 
effects of powerful faradisation of tho affected muscles in some cases of hysterical 
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Another firmly rooted belief held by Dr. Ferrier is the converse 
of that last referred to, viz. that cases are never met with in 
which muscular sense is lost apart from loss of tactile sensibility, 
or altogether out of proporti$n to the loss of tactile sensibility. I 
fully admit that few definite records of such conditions exist, but 
I am fer from believing that they will not be found when they 
are carefully looked for. Thus, I think it may be possible to 
induce such a condition in part artificially, by dealing with a case 
of functional’ hemianesthesia of the second category, after the 
fashion adopted by Duchenne, as referred to in the note on the 
previous page—that is, by strongly faradising the skin so as to 
restore sensibility to it whilst the muscles are this time left in 
their anæsthetic condition. Though Duchenne says he has several 
times done this, he has left no specific statements on record as to 
the continued existence of loss of knowledge of the position of the 
limbs, and of their passive movements, in such cases. He does, 
however, state that in the instances of the second sub-variety in 
which he has performed this experiment, the patient’s inability to 
move the limbs voluntarily without the aid of sight impressions 
has persisted when sensibility has been restored to the skin, so 
that it becomes highly probable, to me at least, that the loss of 
so-called muscular sense would also have persisted under these 
same conditions. 

In illustration of this kind of defect I have, however, in my 
paper suggested that we should search for it under a different set 
of conditions—that is, in cases of a wholly different type. The 
conducting tracks for cutaneous and for muscular impressions 
seem to be more or læs separate from one another, though con- 
tiguous in their passage through the internal capsule, but I 
suggest that they proceed, in the main, to entirely separate 
cortical stations. My provisional hypothesis, in fact, is that the 
convolutions comprising the so-called “ motor area” are in reality 
the cortical termini for muscular sense impressions. On this 
point, as I fully admit, evidence in actual proof has yet to be 
obtained, though I have ‘attempted to show how well this 
hypothesis is capable of explaining known facts. As strongly 
bearing upon this problem, I contend that observations on the 
lower animals are worthless for the settlement of the location of 
this endowment. We must look to cases of cortical disease in many 
and especially to cases in which, owing to disease, the so-called 
ogy ang leg centres (but especially the former, on account of the 





paralysis—a condition which may be supposed to depend, as I have suggested 
Cp. 36), upon still lower conditions of functional irritability in corresponding 
muscular scnse centres, 
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greater facility with which defects of muscular sense may be 
detested in the arm and hand) have been excised by the surgeon. 

With this object I quoted a few details of two cases briefly 
reported by that excellent observe? Landry (who had mado 
defects of sensibility of different kinds a special study), in which, 
he says, there was marked defect of muscular sense, and but little, 
if any, defect of cutaneous sensibility, as possible oases (looking 
to all that is said concerning them) of cortical disease in the 
Rolandic area. Similarly, as still more suggestive,‘I cited a case 
recorded by P. Zenner (which was kindly brought to my notice 
by Dr. de Watteville); and, as amounting to something more like 
proof, so far as they went, I also cited two cases of excision of 
portions of the cortex which had been recorded by Mr. Horsley. 
One of these latter patients was in part under the care of Dr. 
Ferrier himself, and, as we have heard, he thinks nothing of tho 
evidence either of them may afford in support of my hypothesis. 
But after weighing all the doubtful elements which they pre- 
sented, Mr. Horsley is not of that opinion. He has expressed, 
indeed, to-night the same kind of conclusion that I have drawn 
when he says :—“ I would not rely on their evidence further than 
to regard them as tending to show that the so-called motor region 
is the centre of muscular sense.” 

Dr. Ferrier, however, refers to another case of operation for 
disease in the right Rolandic area by Mr. Horsley, which seems to 
tell against the above-mentioned conclusion. I had not the oppor- 
tunity of seeing the patient in question myself, who is referred 
to by Dr. Ferrier as constituting “a crucial experimont, which 
absolutely knocks the giound from under Dr. Bastian’s feot.” 
It may well be imagined, however, that this case was examined 
and considered most carefully in all its aspects by Mr. Horsley, 
and the terms in which he has spoken this evening concerning the 
man, referred to in such positive language by Dr. Ferrier, are 
altogether different. He says:— The whole surroundings of the 
case are so very complicated that even after the death of the 
patient I should not like to adduce it alone in support of an 
argument one way or the other.” 

I adduce the cases above referred to only for what they are 
worth. We must undoubtedly wait and seek further evidence. 
eI feel this necessity fully, though I hope to have made out 
a sufficiently strong case to lend an increased stimulus to 
the minute observation of cases of disease in, or rempvalepf, 
parts of the excitable area of the cortex. Certain it is that 
Dr. Ferriers views do not lend any encouragement whatso- 
ever to the notion that there would be loss or diminution of 
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muscular sense from disease in, or excision of, these regions of 
the cortex. While, on the other hand, if my hypothesis be true, it 
- follows, as a necessary consequence, that in such cases there should 

be evidence of some loss or Hofect of muscular sense (see p. 73) in 
association with motor paralysis. There might or might not be, 
in addition, a certain amount of loss of tactile sensibility, such as 
was present in the case of Zenner. Such a combination might be 
met with if all tactile impressions do not proceed, as Dr. Ferrier 
supposes, to the falciform lobe as their cortical terminus. That is, 
in my opinion, also a point which requires to be carefully looked to 
in the future, especially in view of the statements made by Munk: 
_ Dr. Ferrier reiterates his belief, that the cortical centres in the 
excitable area are tiue motor centres; but he does not adduce a 
single reason tending to displace my contention, that all known 
facts can, as I have endeavoured to show (pp. 80—84), be equally 
well explained in accordance with my hypothesis. Nor does he 
attempt to controvert any other of the positions which I have 
supported. : 


. Iam happy to find that between Dr. Ross and myself there are 
many points of agreement. Thus, he is at one with Dr. Ferrier 
and myself in regard to the fundamental point, that the sense of 
effort or of resistance is correlated with ingoing currents and the 
activity of sensory centres; he agrees with me, in opposition to 
Dr. Ferrier, that in the majority of cases of hemianesthesia there 
is no correlative loss of the ‘muscular sense” endowment; he is 
further in agreement with me (and with Dr. Ferrier’s later view) 
in regard to the absence of psychical states in association with the 
activity of motor centres. There is additional agreement between 
us in regard to another point, on which Dr. Ross says, “I at least 
give my unhesitating adhesion to Dr. Bastian’s opinion when he 
says, that the kingsthetic centre is the last centre which must be 
excited anterior to the movement in any psychical action.” ‘There 
is evon a readiness on the part of Dr. Ross to find that the 
kineesthetic centres are situated where I believe the most important 
part of them to be located, viz. in the so-called excitable area of 
the cortex, since he says :——“ I think it, however, quite likely that 
the kinmsthetic and motor centres coincide, in so far as that the 
former are situated in the two outer and the latter in the third 
layer of the cortical cells of the parieto-frontal area of the cortex.” 
apne gnosi fundamental difference, however, separates the views 
of Dr. Ross from my own. I read with genuine surprise the 
statement in which he says :—“ I do not believe that any amount 
of iepetition tends to convert a movement which was once 
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voluntary into a reflex action either in the individual or the race.” 
Yet a further study of all that he says concerning movements has 
shown me that this statement (apparently so opposed to the 
philosophy of Evolution in which Dr. Ross is a firm believer) is 
due to what I take the liberty of terming arbitrary limitations 
that he has chosen to give to the words “ voluntary ” and “ reflex ” 
respectively. I am by no means convinced that I have been so 
very wrong in making use of commonly accepted terms, or that 
Dr. Ross is so right as he imagines in his use of his 6wn terms and 
. in his classification of movements. This, however, is a side path, 
into which I will not be seduced, even in order to defend myself 
from the strictures of Dr. Ross. Elsewhere I have pointed out 
more in detail what meanings I attach to the different terms 
commonly used in the classification of movements,! and I am not 
aware that the least ambiguity has crept into my argument on the 
present occasion from the use which I have made of these terms. 
A view has been broached by various persons of late to the 
effect, that the excitable area contains both sensory and motor 
centres, rather than motor centres only, as Ferrier contends, or 
sensory centres only, as I am more inclined to maintain. This 
view has to-night been mentioned favourably both by Dr. Ross and 
Mr. Horsley. They are not indisposed to believe that the upper 
small-cell strata of the Rolandic convolutions may be concerned 
with sensory functions of the kinesthetic type, though both of 
them seem strongly wedded to the notion, that the large cells in 
the deep layer are real motor cells—in the main because of their 
complete organisation, large size, and analogies with motor cells 
in the anterior cornua of the spinal cord. I must confess I do not 
sympathise with this notion, though I do not by any means 
regard it as an essential part of my hypothesis, that the whole 
depth of grey matter in the excitable area should be given over to 
Kinesthetio functions. Some evidence already in our possession 
tends to show that tactile sensibility may. also be, to some extent, 
represented in this area ; and should this evidence be strengthened, 
I shall be quite prepared to believe that the upper layers of the 
cortex of the Rolandio area are concerned with the reception and 
revival of these impressions, while the lower layers are concerned 
with the reception and revival of kinswsthetic impressions. I am 
not influenced by the mere fact of the large size and elaborate 
structure of the cells of the deep layer, as Dr. Ross and Mr. Horsley 
seem to be, and that for two sets of reasons. First, I fail ta.goe 
any necessity for the existence of motor cells in the cerebral cortex, 
because I believe that volitional action, so far as it is dependent 


1 «Brain as an Organ of Mind,’ p. 459. ` 
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upon cortical substrata, js essentially intellectual action, in which 
the activities of motor cells take no direct share. On this part of 
the subject I shall have something to say further ‘on. Neither 
Dr. Ross nor Mr. Horsley diduces anything, from this point of 
view, in support of a necessity (which possibly they may feel) for 
postulating the existence of motor centres in the cerebral cortex ; 
they dwell rather upon the histological analogies existing between 
the large cells of the cortex and those of the motér regions of the 
spinal cord. “But this second set of reasons has no cogency 
for me. I mistrust such analogies altogether, knowing how 
deceitful they have often proved. Then, again, I think it not 
improbable that the large size and marked development of these 
cells may be as much a necessity for them (in view of the kind of 
functions I suppose them to subserve), as for the motor cells in the 
anterior cornua of the cord. It should, further, be remembered 
by Dr. Ross that, in accordance with my view, the psychical 
states associated with the activity of these cells are non-vivid, vague 
and comparatively faint, and that if there are (as I suppose) no 
motor cells in the cortex, the large cells in question there situated 
would, as constituents of kinwsthetic centres, have functions to 
perform of a kind wholly different from those of the constituents 
of all other cortioal sensory centres; since it would be from them 
alone that efferent incitations would pass over from the cortex 
for the excitation of motor centres of whatsoever grade. Thus it 
would happen that in many cases molecular movements would have 
to be transmitted from different groups of these kinsesthetic cells, 
now to the cervical, now to the dorsal, and now to the lumbar 
regions of the spinal cord, through sets of internuncial fibres 
correspondingly increasing in length. This kind of function 
may well necessitate a cell of large size; so that I cannot feel that 
the argument from mere histological characters carries any weight 
with it, or can be said, when looked at more closely, to tell more 
strongly in favour of the one than of the other hypothesis. 

Dr. Ross says :—“ The main question which divides Dr. Bastian 
from Dr. Ferrier is the point at which the centripetal conducting 
paths and centres cease and the centrifugal paths and centres begin. 
Most of us will at once say that this point is to be found in the 
large caudate, pyramidal cells of the third layer of the cortex.” 
That is not, to my mind, an adequate statement of our difference ; 
else it would not be possible for me to say, as I do, in reply to Dr. 
Rees also believe these colls to be the point where centripetal 
pat and centres cease, and where centrifugal paths begin—if it 
be permissible to consider as centrifugal the path whioh connects 
sensory with motor elements in an ordinary sensori-motor unit. 
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Mr. Sully, Sir James Crichton-Browne, the President, and 
Dr. Mercier all more or less strongly support the notion of Bain 
and Wundt, that psychical processes are directly arsociated with 
the activity of motor centres and nefves, and that it is in and 
through them, in the main, that we derive our notions of weight 
and resistance. 

Now it was because I believed this view to have been absolutely 
disproved, that I devoted comparatively little attention to it in 
my paper. Itseems to me, as I pointed out long ago, that the cases 
of hemianesthesia of Duchenne’s second category (pp. 11-20) 
suffice of themselves completely to displace this doctrine. Referring 
to the case of Demeaux, I then said! :—‘* There was in this woman 
a total disappearance of all that kind of knowledge which has, by 
one or other, been asoribed to, or supposed to be derived from, 
the ‘muscular sense.’ The woman was ignorant of the position 
of her limbs and unconscious of any movements that she might 
execute. The volitional centres, the spinal motor centres, the motor 
nerves, and the muscles were capable of being called into activity 
as before—yet all the-information supposed to be derived through 
the ‘muscular sense’ had vanished.” .... “No clearer evidence 
than this, together with what has been previously mentioned, could 
be forthcoming to show that the knowledge of the position of our 
limbs, of their movemenis, and of the state and degrees of contraction 
of our muscles generally, does not depend, as Wundt, Bain, and 
others assume, upon impressions that are ‘ concomitants of,’ or that 
coincide with, ‘the outgoing stream of nervous eneigy.’ ” 

But if anything further be needed to convince those who still 
have a lingering affection for this doctrine above referred to, 
other strong facts in condemnation will be found in Dr. Ferrier’s 
‘Funotions of the Brain,’ and in Dr. James’s memoir on ‘ The Sense 
of Effort.’ 

All that Mr. Sully says concerning the hallucinations that are 
often known to follow the loss of a limb, can be fully explained 
by reference to the irritation of sensory nerves and sensory 
centres (pp. 87-40). That this is so derives strong confirmation, 
as Dr. de Watteville points out, from the fact of the total absence 
of any such hallucinations in cases of complete anterior polio- 
myelitis, where what is practically a maiming occurs only on the 
motor and not at all on the sensory side of affected limbs. 

Nor can I think that any real light will be thrown upon the 
fundamental problem by mere speculations concerning the ve 
doubtful pathogenesis of “ fatigue'and fidgets.” I will not attempt, 
therefore, åt any length to follow Sir James Crichton-Browne in 

1 ¢ Brain as an Organ of Mind,’ 1880, p 700. 
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his speculations upon these subjects. Still it may be remarked 
that the “ fact of the indisposition for mental as well as for bodily 
exertion” under conditions of fatigue would of itself seem to point 
to some general modification in the great nerve centres, and not 
to an ‘altered molecular condition only of hypothetical “motor 
centres” in the cortex. Similarly indecisive, as it seems to me, is 
his supposition in regard to the causation of fidgets, which he 
imagines to be due to a “ surcharged or excitable state of the same 
centres.” It is indecisive, I mean, for helping us to gauge the 
relative correctness of his view and of mine in regard to the true 
functions of these particular cortical centres, seeing that it would 
be equally open to me (holding the views whioh I have brought 
forward as to the functions of these centres) to explain with the 
same degree of plausibility the phenomena of fidgets by the phrase 
above quoted, adduced though it was by Sir James Crichton- 
Browne in support of the rival dootrine. 

I believe, however, that such speculations are too vague to be 
of any service to either of us. When Sir James Crichton-Browne 
says, “ I cannot divest myself of the belief that as we have percep- 
tion at the end of ingoing currents, we must have apprehension at 
the beginning of outgoing currents,” I see in that statement the 
enunciation of a favourite belief rather than evidence in support of 
its truth. 

Again, I am afraid, Sir James Crichton-Browne has read my paper 
to little purpose if he supposes that I am willing to assent to his 
notion, that to endow the convolutions of the “excitable area’”’ 
with kinesthetic rather than with motor functions is “ to degrade 
a large region of the cerebrum from its high estate, and leave it a 
mere superfluous intrusion in the brain mass;” or if he imagines 
that it forms any part of my view to say that kinmwsthetio centres 
have “no part to play in ideation,” or that they are, in any 
way, “redundant or superfluous.” In regard to the performance of 
voluntary movements, Sir James Crichton-Browne says, “ Sensory 
impressions from the part to be moved can play no part. They 
come too late.” That is true. But what I contend is, that it 
is the molecular motions concerned with the memory of past 
visual and kinesthetic sensations occasioned by similar move- 
ment, whose revival takes part in the production of the movement 
now about to be executed. These centres are, m fact, those con- 
cerned with what he terms “the regulation of the jet,” and that, 
therugh the intervention, in part, of revived impressions, and, in 
part, of now occurring impressions occasioned by present movements. 

Dr. Hughlings-Jackson, in the main, reiterates his well-known 
views, but unfortunately, in spite of them, or rather after 
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having given them the fullest consideration, I have felt com- 
pelled to come to the very opposite conclusions. He does not 
in any way endeavour to show me yhere I am wrong, or attempt 
to explain away the difficulties which, as I have pointed out, 
now make his favourite doctrine untenable. I am as fully 
imbued, perhaps, as he is with the great value of the doctrine of 
Evolution, and have been so for the last five-and-twenty years at 
least. I agree with him further, that “the unit of constitution 
of the nervous system is a sensori-motor unit.” But I can neither 
join with him in supposing that we have any knowledge whatso- 
ever of psychical accompaniments of the molecular processes 
occurring in motor centres; nor that there is the least need, in 
accordance with the doctrines of Evolution, for supposing the 
existence of motor centres in the cerebral cortex. Muoh of that 
knowledge which he ascribes to molecular movements taking 
place in motor centres, I believe may be better accounted for 
by molecular movements taking place in sensory centres, The 
activity of sensory centres constitutes in all cases, as I maintain, 
the necessary prelude to, and the guidance by which, this or that 
kind of activity is to be awakened in the constituent elements 
of motor centres, for the production of purposive movements, 
Dr. Hughlings-Jackson says :—“I contend that when I make a 
movement with my hand I have a psychical state just as certainly 
_as I have another when I see that red chair.” In this I quite 
agree with him, only I say that the psychical state is compound 
in its origin, and of the kinwsthetio order. But when he says, 
“I submit that we have psychical states attending activitios of 
motor elements,” I do not at all agree with him, seeing that he 
has left unanswered all the overwhelming objections to this 
doctrine—and especially if the assertion which immediately 
follows is to be taken as a typo of the only evidence he can adduce 
in its support. What he subsequently adds is, in my opinion, of 
equally doubtful value. He says:—“ For these psychical states 
there is no name except in the case of words; words are psychical 
states attending activities of motor elements representing certain 
very special and complex articulatory movements.” But to make 
such a statement without proof as a contribution to this discussion, 
when Dr. Jackson knows that it is a view directly repudiated by 
‘myself and many others as an appanage of the above-mentioned 
disproved doctrine, is no more likely to weaken the tenability of 
my view than to strengthen his own. Merely to reiterate meh 
statements is surely useless when the underlying doctiine is itself 
fast dying if not actually dead. 

Again, how what Dr. Jackson says touching the errors of the 
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“popular psychologist” can be supposed to throw light on this 
discussion I fail to understand, as I do not know whether or not 
he imputes to any one who has taken part in it the crass 
absurdities which he mentions. 

I find it a little difficult fully to appreciate the intended 
cleverness of Dr. Mercier’s contribution to this discussion, because 
it at once impresses me with a sense of its hollowness. Like a 
bubble, it only requires to be pricked to vanish into thin air. 

Dr. Mercier is supremely indifferent as to facts for the establish- 
ment of his own views, and correspondingly inaccurate in his in- 
terprotation of my views. He professes to define my notion as to 
what constitutes a real motor ceutre, and also to state what I mean 
by co-ordination, though in neither case is the 1esult such as I can 
accept as a statement of my view. He seems to think his own 
notion that all co-ordination of movements occurs in motor centres ' 
of higher and higher rank, from the cord upwards to the cerebral 
cortex, must necessarily be true. Here, however, I venture to 
differ from him in two respects. First of all, I do not accept as 
motor his motor centres of the cortex; and, secondly, I say that 
co-ordination of movements mainly takes place in, or is brought 

“about by, different sensory centres, of higher and higher rank and 

endowed with more and more complexity of function, the lowest 
being in the spinal cord and the highest in the cerebral cortex. 
Further, I am of opinion that it is under the influence of these 
sensory centres of different grades that motor elements in different 
motor centres are called into simultaneous or successive activity, 
as a result of which connections become established between 
them (motor co-ordinations), with the effect that subsequent 
movements of the same kind are rendered more and more easy. 
Co-ordination is, therefore, in my opinion, primarily and essentially 
dependent upon the functional activity of sensory centres, though 
the motor centres respond secondarily by the establishment of 
intercellular and intercentric connections. 

Again, the reason which Dr. Mercier imputes to me as the 
support for my belief, that the centres of the “ excitable area ” are 
not motor, is not in the least in accordance-with what I say. I — 
have sought, on the one hand, to bring forward some evidence 
tending to show that these centres are the termini for a certain 
class of sensory impressions, and on the other, that there is no 
need for postulating the existence of cortical motor centres at all. 

«hft such various statements of his own and not too accurate 
representations of my views, Dr. Mercier approaches the climax 
of his argument not without signaof exultation. He triumphantly 
proceeds to show how, in his opinion, I have performed the 
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remarkable feat of establishing in an incontestable manner the 
doctrine which I sought to refute. Here again he must permit 
me to differ from him. I am seemingly led to this inane result 
by dint of a little jugglery on the part of Dr. Mercier with my 
words, coupled with a suppressio veri which is equally disingenuous. 
Thus, by attributing to me the view, that the efferent current 
from the “excitable area” is attended by an aot of willing, he 
seeks to make me say that “what on its physical side is an 
outgoing current, is on its mental side a volition’ of movement,” 
whereas I never said anything of the kind. My contention is that 
the aot of willing immediately precedes the outgoing current, and 
that the molecular movements which constitute this current 
are in part engendered in, and receive their final direction from, 
the functional activity of sensory centres of kinesthetic type 
entering into the composition of the excitable area of the cortex. 

Now what Dr. Mercier erroneously terms the commonly received 
doctrine (i.e. the disproved doctrine of Bain and Wundt) is, that 
some of the sensations accompanying movements are concomitants 
of the outgoing current from motor centres through whose 
activity they are realised in consciousness ; whereas my contention 
is that all the sensations accompanying and occasioned by move- 
ments are realised, through the intermediation of sensory nerves, 
in sensory centres. Yet Dr. Mercier is pleased to say that I have 
proved the very doctrine I set myself to controvert. I fancy 
few will be found to agree with him. 


The remarks of Professor Haycraft are interesting, and it is not 
difficult to recognise in them the expressions of a genuine seeker 
after light. When he says that, a sensory impulse from the arm 
“passes to the brain in order that it may be correlated with other 
impulses passing in other loops belonging to the special senses ; 
for the brain is to be considered strictly as an enlargement due to 
the presence of thoge sense organs,” I am quite prepared to agreo 
with him. Much of what follows, however, seems to me to be 
either obscure or of doubtful cogency. I do not think we can 
accept his definitions of a sensory cell and of a motor cell, since 
they would apply, for the most part, only to certain cells in the 
spinal cord or medulla. But whenever an impression of a sensory 
order ascends through the spinal cord to the biain, it may and 
probably does pass through two or three sensory centres, in which 
it may be brought into possible correlation with othep ferent 
impressions, before reaching certain groups of cells in the cortex. 
Now these latter would seem to be typical sensory cells, since their 
activity immediately lighis up a correlated activity in many 
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parts of the brain, the whole being attended by the development 
of oertain psychical states corresponding with sensory and 
perceptive processes. But ps ens thus excited may extend in 
still wider and more complicated circles throughout the brain, into 
regions which constitute (if we may so speak without implying 
anything like topographical exclusiveness) annexes of the sensory 
centres. The combined simultaneous activity of large portions of 
the whole of these brain areas would correspond with definite 
intellectual exercises such as the formation of general notions and 
concepts, together with abstract reasoning generally. All these 
portious of the brain must, however, be in the closest functional 
relation with those portions of the auditory, visual, and kin- 
esthetic centres in which corresponding impressions connected 
with words in their auditory, visual, and kinesthetic relations 
have been organised. By this kind of association language and 
the power of thinking are mutually strengthened, and undergo a 
co-ordinate development. 

Thus, here in the cerebral cortex, as a whole, we have the birth- 
place and home of man’s intellectual, moral, and emotional 
nature—the physical substrata being cells of sensory type and 
others more or less modified, together with the inter-communicating 
networks of all kinds by which those cells are brought into 
relation with one another. 

But, it may be said, is there not a part of the cortex devoted to 
volitional action, and does not this part contain motor centres 
and motor cells? This is a view which is popular at present, and 
it is the position which Dr. Ferrier, following the lead of our 
President, has done his best to establish. For my own part, I 
regard every portion of this doctrine as erroneous. Iam glad to 
find in Dr. de Watteville (with whose remarks I, for the most part, 
cordially agree) one at least ready to hold with me that volition 
is only intellect in action. This doctrine I have long held; 
therein following Spinoza, who said more than two centuries ago: 
—“ The Will and the Intelligence are one and the same thing.” 
From this point of view, as I have elsewhere contended,! Dr. 
Ferrier seems to start with a fundamental misconception when he 
supposes, in reference to cortical centres, that those “ immediately 
concerned in effecting volitional movements” are “as such truly 
motor.” 

The scope of “ Will” or “ Volition” was clearly enough marked 
outedasp—dapcke when he said, in the simple but effective language 
of the time :— We find in ouiselves a Power to begin ar forbear, 
continue or end several Actions of our Minds and Motions of our 

1 «Brain as an Organ of Mind,’ p. 581. 
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Bodies, barely by a thought or preference of the Mind.” As to 
the nature of the processes comprised under what is known as 
“ Will,” may we not find them soap in the simplest terms by 
Hartley and his predecessor Hobbes? Thus, Hartley says :—“ The 
Will appears to be nothing but a desire or aversion sufficiently 
strong to produce an action that is not automatic, primarily or 
secondarily. ... The Will is, therefore, that desire or aversion 
which is ationgest for the present time.” The conflict of mental 
moods or motives is sometimes slight and sometimes complex 
(entailing what we now term inhibitory processes), before what is 
called a resolution or Will to do a certain action is arrived at. As 
Hobbes quaintly says:— The whole sum of desires, aversions, 
hopes and fears, continued till the thing be either done or thought 
impossible, is what we call Deliberation.” Here then we have 
intellect in action, with- absolutely nothing of motor activity 
concerned with its manifestation. 

The result of any conflict of motives, great or small, simple or 
complex, is that ultimately our desire to carry into action one of 
a certain number of plans, or to operate in this or that way, 
triumphs. Supposing, for the sake of argument, that the result of 
our deliberation is a resolve or desire to perform a certain definite 
muscular action; we could not resolve to perform such action 
without having remembered the action in question, or, in other 
words, without having revived in idea a conception of the move- 
ment to be executed. This was long ago clearly pointed out by 
James Mill, who showed that something else in reference to 
volitions (or actions desired to be accomplished) always accompanies 
or immediately follows the emotion of Desire—viz., an Idea or 
Conception of the kind of Movement needed for the gratification 
of the Desire. 

Now this idea or conei of the movement needed involves 
the conjoint activity of two sensory centres, that is of the visual 
and of the kinæsihetio (under the latter would be included those 
tactual elements referred to by Dr. de Watteville).’ This idea of 
the movement about to be produced seems to constitute, as Jumes 
Mill contended, “the last part of the mental operation,” that is 
the last actions associated with psychio processes—beyond we 
have mere physical links intervening in internuncial fibres, motor 
¢entres and motor nerves, through the intermediation of which 
appropriate musoular contractions are caused. 

Thus, the exercise of our Will means the exercise of our Tsseetinpet 
till, in the end, we determine upon some course of action. There 
is thus no separate region of the cortex needed to be set apart for 
volitional exercise (the idea is absurd except to those who believe 
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in the doctrine of Wundt and Buin) simply because all departments 
of mind are liable to be called into action at different times in 
different combinations, as the prelude to our willing this or that 
action—and, consequently, wide but ever-varying portions of the 
cerebral cortex are called into play on different occasions. Such 
philosophers as Dugald Stewart and Dr. Thomas Brown de- 
liberately omitted to discuss “ Will” as a distinct department of 
mind. “To know all our sensitive states or affections,” the latter 
says, “all our intellectual states, all our emotions, is to know all 
the states or phenomena of the mind.” 

Suppose, for the sake of argument, that my position be correct, 
that the whole of the cerebral cortex is occupied with such 
processes as those to whioh I have above referred. Then it must 
be clear that, from this cortical mantle, fibres must descend to 
motor centres of various grades of complexity situated in lower 
portions of the brain and in the spinal cord. That being so, the 
question at once arises, whether these efferent fibres would pass 
off from all sensory centres indiscriminately. That notion I 
reject. .I come to the conclusion, that the most important sen- 
sory guidance and education of movements has its birth either 
in combined auditory and kinesthetio centres (for articulatory | 
movements), or in combined visual and kinesthetic centres (for 
limb movements). : 

In the case of the activity of each of these couples I come to the 
farther conclusion, that the kinesthetic centres are the last to 
come into operation. And here I am glad to have the support of | 
Dr. Ross, who says :—“I at least give my unhesitating adhesion - ` 
to Dr. Bastian’s opinion, when he says that the kinesthetic centre 

‘isthe last centre which must be excited anterior to the movement 
iu any psychical action.” But the very heart or kernel of the 
kinesthetic centre in any one hemisphere would, in my opinion, 
be represented by the cortical terminus for “ muscular sense ” 
impressions. From such regions, therefore, it is,as I suppose, that 
the outgoing fibres issue by means of which our Intellect plays- 
upon subjacent motor centres when we desire to perform this or 
that so-called “ voluntary action.” 

Now for one word concerning the “fiat” which Sir James 
Crichton-Browne seems to surround with some air of mystery, as 
though there at last we had a something of cortical origin which 
could truly be described at once as psychical and as motor. This, 
iama Opinion, is altogether erroneous. When we hesitate as to 
what we shall do or say and at last decide to adopt this or that altor- 
nativo, there must already during the period of hesitation be nascent 
excitations in the parts of the sensory centres related to the 
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movements thought of (that is, rival nascent ideas of movement), 
which would correspond with different outgoing routes for the 
passage of stimuli to motor centres. But as soon as we arrive at a 
definite desire to perform one of th§ movemonts in question, all 
inhibitory influences blocking that route cease (we are at the 
stage of what has been termed the “ fiat”), the idea uf this move- 
ment becomes fully revived, and the movement is straightway 
executed by the passage of stimuli downwards through a cor- 
responding set of internunoial fibres issuing from the kinsesthetic 
centres in action, and proceeding thereby to the appropriate 
motor centres. 

Now this conception being true, we should only expect (what is 
in accordance with facts) one set of excitable centres to exist in 
each cerebral hemisphere for the different voluntary movements 
an animal is capable of executing, and therefore I contend that 
existing evidence points strongly to the conclusion, that the 
centres in the Rolandic and marginal areas are, as I have termed 
them, kinssthetic and not motor. 

Did motor centres really exist in the cortex, clearly there should 
be a double set of excitable centres in each hemisphere—the one 
set corresponding with the definite points whence fibres pass off 
from the kinesthetic to the motor centres, and the other set at 
the several motor centres themselves and the points whence their 
efferent fibres issue. 

If it should be said by some, as by Dr. Ross and Mr. Horsley, 


~ that muscular sense centres may be situated in the upper layers, 


. and corresponding motor centres in the lower leyers of the same 
regions of the cortex, the difficulty of the absence of the two sets 
of centres in each hemisphere would certainly be got over. But I 
fully believe and hope that the persons who adopt this view may, 
after a time, come to see that there is really no reason for 
postulating the existence of motor centres in the cortex at all, 
whenu they have rejected the doctrine by which alone any such 
view was rendered necessury—the notion, that is, that psychical 
processes are direct accompaniments of the action of motor centres, 
and therefore that such centres would need to be correlated in the 
cortex with sensory centres and their derivatives. Once get rid 
of the notion, that any such psychical processes exist in connection 

e with the activity of motor centres, as Dr. Ferrier and Dr. Ross 
have done, and there is no longer tho faintest need for postulating 


the existence of cortical motor centres. 
ae 
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SOME RECENT OBSERVATIONS ON PERIPHERAL 
i NEURITIS. 


BY B. H. PIERSON, M.D. (PIRNA, DRESDEN). 


Since the publication of Leyden’s paper on Poliomyelitis and 
Neuritis, in 1880, which was founded on some observations made 
by Duménil, Hichhorst, and Leyden himself, the number of cases 
of peripheral (multiple) neuritis related by different authors has 
become so considerable that we must necessarily abstain from 
attempting an exhaustive review of the entire literature of the 
subject; we shall try, however, to give a general survey of the 
question as it appears in some mote or less elaborate works of 
recent date. 

To begin with English work, Bozzarn’s monograph: “ On some 
forms of paralysis from peripheral neuritis,” treats the subject 
with all the accuracy and thoroughness that characterises this 
writer. The little book is divided into three lectures, the first of 


which contains a more general account of the various forms of ` 


neuritis, such as localised forms of neuritis (traumatic, rheumatic) ; 
typical Saree neuritis; alcoholic, diphtheric, syphilitic 
neuritis ; neuritis from gout ; endemic neuritis (kakké or beriberi). 
Dr. Buzzard justly insists upon the importance of a thoroug 
examination of the electrical reactions im all cases where the 
presence of neuritis must be kept in view, and he shows in several 
instances the diagnostic value of this investigation. It is interes- 
ting to find here the statement, that a most precise desoiption 
of typical multiple neuritis (observed in Paris) has been given 
forty years ago by Graves, in his “ Clinical Medicine.” He also 
states that the French pathologists “searched anxiously in the 
nervous centres for the cause of this strange disorder, but could 
find none. There was no evident lesion, functional or organio, 
discernible in the brain, cerebellum, or spinal marrow.”? 


1 I have no doubt that cases of multiple neuritis might be found under 
different names in the literature of former years; so I came across an observation 
mentioned by Pıof. Meynert, of Vienna, in a paper called ‘ Skizzen uber Umfang, 
eto., der kliniachen Psychiatrie,’ p. 22 (Vienna, 1876): a waiter of most in~ 
temperate habits, having cau ht cold by walking on cold stones at night, 
complained of violent pain in the legs; is unable to walk (ataxy); paresis of the 
han’ e3; faradic excitability of muscles diminished ; facial paralysis on the 
right side, dilation of left pupil, artionlation impaired, total loss of gensation in 
both legs; death 55 days after onset of pmalysis. Autopsy: Brain and spmal 
manow show nothing but slight atrophy of brain and a small degree of 
hydrocephalus. a 
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In the second lécturé we find an accurate description of the 
causes, symptoms, and anatomy of multiple neuritis, more especially 
the alcoholic and the endemic forms of this disease. Dr. Buzzard 
believes that Déjerine’s cases of “ névr8tabes périphérique” must 
be considered as specimens of alcoholic neuritis, and he points out 
the difficulty which may occur concerning the distinction of such 
cases if ataxy, impaired sensibility, pains, absence of knee- 
phenomenon, etc., form real tabes. 

The third lecture is devoted to the rarer forms of multiple 
neuritis, which sometimes occur after enteric fevers; dengue and 
malarias, and the well-known diphtheritic paralysis, which Dr. 
Buzzard considers to be due, in most cases, to multiple neuritis. 
Then follow some valuable hints about the diagnosis and prognosis 
of the different forms of polyneuritis, to which are added directions 
for the treatment of the disease. 

Dr. Buzzard’s book fully deserves to be studied by all those who 
are interested in the progress of neurology. 

Of the great number of articles on neuritis published in archives 
and journals, we can only mention a few. Roczr! gives a survey 
of a considerable number of cases observed by several authors, 
adding a case of his own. ‘This author attempts to identify 
Landry’s acute spinal paralysis with Duchennes paralysie 
ascendante subaigué. He says that in the former the progress 
of the disease is too rapid to allow the development of muscular 
atrophy; the absence of sensitive troubles in these cases, as in 
Duchenne’s disease, he considers as unimportant for the diagnosis, 
and he distinguishes therefore two forms of subacute polyneuritis 
according to the presence or absence of sensitive disturbances. 
We do not think that the present state of our knowledge 
justifies this statement; though since Duchonne’s, Landry’s, 
Westphal’s, &c., publications on the subjects, the microscopical 
anatomy of the nervous centres has made considerable advances, 
this question may not yet be decided; from the clinical standpoint 
sensory symptoms are essential for the diagnosis of neuritis; and 
the mere fact that in some cases of Landry’s panigan no alterations 
of the spine and brain have been found, is not sufficient to 
make us look upon them as specimens of polyneuritis.? 


1 “Tes névrites périphériques; ” ‘ L’Encéphale, 1885. 

* That this view is not correct I can show by a case of Landry's paralysis 
which I observed in Dresden, in August 1884 The patient, an unmariied lady 
47 years, had been il about five or six days, when I was requested toseeher. Dr. 
Hagapihl, hei usual medical adviser, told me then that paralysis of both legs had 
been established within a few days without apparent cause. There was no fever, 
but great mental excitement. The patient could not move the legs at all, she 
nld not sit without difficulty ; there was not the slightest trace of muscular 
atrophy in the paralysed muscles; both tendon-ieflexes and sy leflexes were ` 
nomal; by a careful electrical examination I could not find any alteration of the 
furadic or galvanic reactions. Within the ensuing three or four days thamamper 
extremities became paralysed; there was difficulty of breathing, sleeplessncas, 
great agitatiof. I then ceased to attend myself; but my friend, Dr. Mossdorf, 
who took charge of the patient, told me that he repeatedly tested the 
electrical reactions without finding any change, nor was there any atrophy of 


a 
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An observation published by Strumpell and Mobius! deserves 
special attention, because it proves the existence of exaggeration of 
the tendon-refiexes in peripheral neuritis. (Buzzard, too, his noticed 
this symptom in cases of efcoholic neuritis.) The authors found, 
in two patients, exaggerated tendon-reflexes in both arms and legs, 
in connection with muscular atrophy, partial R. D., and other 
indubitable symptoms of polyneuritis; as the patients began to 
recover, the tendon-reflexes became generally normal. Striimpell 
and Mobius are inclined to explain this phenomenon by assuming ° 
a state of increased irritability in the sensory nerves of the muscles 
and their neighbourhood; this is the more probable, as in both 
cases other sensory troubles, pain, anesthesia, etc., were most 
prominent symptoms. 7 

A great number of authors have written on the interesting form 
of neuritis which is not uncommonly observed in intemperate 
individuals, As a most accurate and elaborate essay on the 
subject, we have to mention Professor BERNHARDT’S paper, “ Ueber 
die Multiple Neuritis der Alkoholisten.”? After lng a 
characteristic case of his own observation, Professor Bernhardt 
gives a detailed account of a considerable series of cases, mentionin 
more especially the articles of Rich, Schulz, Strumpell, Muller, 
and Moeli. The author then describes the recent observations 
of alcoholic ataxy, or ‘‘ Pseudo-tabes,” and their relation to 
tabes dorsalis; finally he treats the differential diagnosis of 
multiple neuritis, tabes, subacute poliomyelitis, and Landry’s 
paralysis. When Professor Bernhardt, quoting the well-known 
cases of Hichhorst, Roth and Broadbent, says that we are entitled 
to state that after abuse of alcohol there has been observed a form 
of paralysis, rapidly ending by death, and likely to make the 
impression of a ee aralysis even upon an experienced 
observer, we cannot den is to be so; but we cannot admit that. 
this form of paralysis has been proved to be dependent upon 
multiple neuritis until this will have been shown by post-mortem 
examination of the peripheral nerves in a case of this kind. 

Francorre® has observed four cases of multiple neuritis, two of 
which ended fatally; one of them was that of a patient suffering 
from pulmonary consumption, in the other case there was no cause 
atull tobe found. Microscopical examination showed in both cases 





the muscles. The patient died suddenly three weeks after the onset of the 
disease, in consequence of respiratory paralysis ‘The autopsy was made by Dr. 
Birt-Hirschfeld. now professor of pathological anatomy at the University of 
Leipzig There was no macroscopical alteration in the medulla spinalis; Prof. 
Burt-Hirsel:feld intended to submit the medulla to microscopical examination, but 
I have not heard what the result has been. At all events, this case proves that 
Loger’s suggestion, that the development of the disease 1s “trop rapide pour que 
cctte altGation (muscular atrophy) art le temps de se produire,” is not acceptable. 
I may odd that in my case there was not the slightest sensury trouble up to the 
vempeiigeth of the patient, nor was there paralysis of the sphincters of the 
bladder and 1estum, hed-sore or any of the symptoms of acute myelitis. 

1 ¢Munchensr Med Wochensohiift,’ 1886. : 

5 * Zoitschrift fur klin. Medici,’ 1886, 

3 *Royue de Médecine, May 1886. 


> 
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that there was degenerative atrophy of the nervous substance, 
more developed in the peripheral ; the anterior roots and the 
spinal cord being perfectly no š 
The two other cases recovered; dhe of the patients was a 
drunkard ; the other, a prostitute, had no symptoms of syphilis. 
Kast, of Freiburg, has published a very interesting article in 
the Archiv fur klin. Medicin’ (vol. 40, I.). One of his cases is 
remarkable for its etiology; the patient, a girl 13 years of age, 
having had a very slight sore-throat (angina follicularis) which 
was followed by paresis of accommodation , ataxy, first of the arma, 
afterwards of the legs, impairment of tactile sensibility, shooting 
pains; then ensued atrophic paralysis of the interossei and of the 
tongue with R. D., loss of tendon-reflexes, bulbar symptoms; death 
nine months after beginning of the disease; multiple degeneration 
of peripheral spinal and cervical nerves, brain and cord normal. 
The second one was a man of intemperate habits; the symptoms 
of multiple neuritis were combined with swelling of several 
joints. The patient recovered partially. Kast considers this 
polyarthritis as a symptom of polyneuritis, and agrees in this respeot 
with Strimpell. There isaconsiderable number of cases on record 
in which painful swelling of joints occurred either in the course of 
multiple neuritis or preceded the outbreak of the latter. Two obser- 
vations of this kind have been made in 1883 by Boeck, of Ohristi- 
ania; one of them was combined with purpura rheumatica. Boeck 
suggested that this latter symptom, as well as the swelling of the 
joints, is due to an affection of the vasomotor nerves, caused by the 
same infectious agent which produces the neuritic process in the 
motor and sensory nerve-fibres. This explanation would be apt to 
account for those cases where the symptoms of acute polyarthritis 
seemed to appear, as it were, alternately with polyneuritis, as it 
was observed by Grocco and Fusari,! and several other authors. 
We add, finally, that the statement, first made by Baelz and 
Scheube, that the endemic disease of beriberi or kak-ké is due to 
multiple peripheral neuritis, has been confirmed by Tscholowski, 
of St. Petersburg, who examined, post-mortem, several cases of this 
disease, and found well-marked degenerative atrophy of peripheral 
nerves together with slight atrophy of some ganglion-cells in the 
lumbar region of the cord, whioh latter alteration he is inclined to 
consider as a secondary occurrence. 


1 í Annal, univers. di Med. e. Chirurg.” 1885. 
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Landouzy and Déjérine on Progressive Atrophic Myo- 
pathy involving the Face. (Revue de Médecine, Deo. 1886.)—The 
authors have devoted much time and trouble to the very careful 
and minute investigation of the various types which are to be 
found in the disease which is commonly called Progressive 
Muscular Atrophy (Comptes-rendus de [ Académie des Sciences, Paris, 
7 Janvier 1884. Revue de Méd., Feb.—April, 1885). They consider 
that the types, at least which they desoribe, belong to a disease 
beginning “in” the muscle and not in the spinal cord, a conclusion 
they wish to indicate by calling the disoase a progressive atrophio 
myopathy, instead of a progressive muscular atrophy. The types 
which they claim previously to have established are: (1) the 
facio-scapulo-humeral type, and (2) the scapulo-humeral ; of which 
the second was believed to be much the more common, and the 
first was considered to belong to only a very few cases originating 
in childhood, such cases, in fact, as Duchenne had called Pro- 
gressive Muscular Atrophy of Children. The chief points they 
wish to add to what they have said before are, that the affection 
of some facial muscles is much commoner than was supposed, that” 
it consists chiefly in thickened lips, the upper generally over- 
hanging, along with weak and unequal movements of the corners 
of the mouth and of the cheeks, and an incapacity to shut the 
eyelids completely, which gives this facies myopathica a heavy look 
and clumsy movements more easily recognised than described. 
The .pronunciation is very indistinot, especially of the labials. 
And this facies they regard asa factor, which may come first in the 
symptoms of the disease either in children or adults, or may come 
on gradually latein the disease, or may possibly never enter into it 
at all. The muscular lesion which manifests itself by atrophy they 
consider as of the same nature as that which manifests itself by 
pseudo-hypertrophy; they both originate, as the most modern re- 
segaks are taken to show, in a muscular irritation. That the 
clinical results of atrophy and pseudo-hypertiophy should be so 
distinct is a parallel to the cases of interstitial hepatitis, which 
are sometimes from beginning to end atrophic, and sometimes from 
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beginning to end hypertrophic. They bring forward six new 
cases in full detail, and in one of these was an autopsy. The first 
subject was a man of 36, whose grandgnother, mother, and brother 
were atrophic, and in whom the inherited facies myotrophica was 
plain from childhood. His playmates called him a ‘“ Chinaman.” 
He could not keep his place in a military band, because there was 
no chance of his ever learning to play the flute—his lips were too 
clumsy and hypertrophied. His scapulo-humeral symptoms on the 
left side were well developed at the age of 15. He was allowed to 
stay in the army till after the Franco-German war, when he was 
21, though he only pretended to shoot from the left shoulder, and 
after that could do very little. He was treated in the Chazité in 
1885. By good fortune there were photographs of his family and 
himself, which showed the same type of face and atrophy in them, 
and the progress of the same disease. The photographs of his own 
case are admirably reproduced in the Revue. The second case was 
in a woman et. 27, who came at first to the Hospital, not imagining 
she was ill herself, but entirely as interpreter for her paralysed 
mother, and in her the disease was recognised from her face only. 
She seemed entirely unconscious of any abnormality either in the 
face or the arms, but on examination the ordinary scapulo-humeral 
type of atrophy was found; and photographs showed that her 
facial symptoms had existed from childhood. She could not 
whistle, or blow out a candle, or frown, or shut her eyes com- 
pletely. Her lips were thick, and moved very little in speech or 
laughter; there was reaction of degeneration in the orbicularis 
oris. i 

The third subject was a man, born in 1856, in whom some affection 
of the face was noticed when he was three years old. Some atrophy 
of the musoles of the trunk and legs came on two years later, and 
very gradually spread to the arms. When he was nine he was 
taken to see Duchenne at Boulogne, who was very much interested 
in the boy, as illustrating that rare form of disease which he had 
then (1868) named atrophic paralysis of children. He published 
an account of the case (Del’Hlectrisation localisée, 8™ éd. 1872, p. 
1098), fully describing the facial symptoms mentioned in the 
other cases, except the inability to close the eyes completely ; he’ 
“illustrated them by photographs, and found similar symptoms in 
his mother and his brother. A year or two later the flggous of 
both legs began to contract, and he became a hopeless cripple. He 
could use his hands, however, and made a scanty living by being 
dragged about France in a go-cart by an idiot, and selling little 
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books of instruction in shorthand writing. At last the idiot died 
and he came into Hospital under the care of M. Landouzy in 1886, 
showing the same facies gyopathica, of which Duchenne had 
published a description 18 years before, with the additional 
inability to close the eyes completely which had not been noticed 
previously. The-atrophy in the arms and neck were much more 
advanced. In the 4th oase there was no history of heredity; 
atrophy of a gcapulo-humeral type came on et. 40 ; and no affection 
of the face was noticed till he was 45. In the 5th case there was 
probably some complication with lead-poisoning. He was a man 
of 40, who had had dropped wrist in 1872, and in consequence 
given up his trade as painter; but in 1885 was found to have 
progressive atrophy of scapulo-humeral type, with the addition of 
facial symptoms in 1886 and notable atrophy of the tongue. The 
. 6th and last case, in a man of 66, was fatal, and was examined very 
minutely. At the age of 20 he began to notice atrophy about the 
shoulder, which spread very slowly into the arms and legs. He 
was a hawker, and could go on with his trade till he was 63. There 
was no visible affection of the facial muscles whatever ; no fibrillar 
contractions ; no reaction of degeneration ; no abnormality of knee- 
jerk and no hereditery history. He died of pulmonary-tuber- 
culosis, and an autopsy showed no abnormality of the spinal cord, 
of the cervical sympathetic, of the anterior roots of the peripheral 
nerves ; but simple atrophy of the muscular fibres with great multi- 
plication of the nuclei. In some muscles a few fibres were 
hypertrophied, and in the most atrophied muscles there was some 
interstitial fat. The point on which the authors lay most stress 
is that, though they could not detect abnormality of the facial 
muscles in life, they found after death that they were degenerate 
or beginning to degenerate, a point they consider of import- 
ance as showing that, sooner or later, the face becomes involved 
in this progressive atrophy. Westphal has also published three 
cases of progressive museular atrophy with affection of the ocular 
muscles (Ohartté-Annalen, Berlin, 1886), and he notices the thick, 
overhanging upper lip, “like a tapir’s,” in one of them. 
A. T. Myers, M.D. 
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THE NATURE OF THE OBJECTIVE CAUSE OF 
SENSATION.—Parr I. TASTE. 


BY JOHN BERRY HAYORAFT. 


Hospzs (subsequently Hartley and many English psycholo- 
gists) viewed sensation as the result of a pressure or action of 
an external particle of matter upon the appropriate sense- 
organ, and a transmission along a nerve to the brain. Those 
multitudinous feelings of sight and hearing, of taste and smell, 
of which we are conscious, were all, according to this thinker, 
the result of transmissions to the brain excited from without; 
nor is this view without modern scientific support. 

It is not one of the newest triumphs of microscopical 
research to show that the eye, the ear, the nose, and the tongue 
are all beset with little cellular particles, attached to the 
sensory nerves of those parts, and extremely sensitive to the 
“pressures ” or “ actions ” of external particles of matter. Let 
us call these the sensitive cells or end-organs of the body, 
understanding by this term that they are formed on the 
external ends of the nerves. These end-organs are all very 
much alike in shape and general appearance, it matters not 
from which sense-organ you take them for examination. In all 
cases the part attached to the nerve is thick, granulaadéke 
ground gless, and with a kernel or nucleus; the outer and 
more projecting part is drawn out into a rod or hair. It is the 
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style or hair which, directly stimulated from without the body, 
excites the nerve through the inner segment, sending an 
impulse to the brain, and giving rise to a sensation. 

No doubt an anatomist could, by careful inspection, tell at 
once the end-organs, taken from the retina of the eye, from 
those of the ear, or the nose, yet they are all formed, as it were, 
on the same plan. š 

No one has insisted more emphatically than Mr. Herbert 
Spencer that these end-organs have all come from common 
parentage, hence, in part, their similarity. We are to look, 
in fact, if we wish to understand their nature aright, upon 
these different end-organs as arising, by slow development, 
during the evolution of the animal world, from a layer of 
simple cells—ectodermic—found covering the bodies of our 
more primitive ancestors. Most of these ectodermic cells 
remain as the cells of the skin, but some are changed into 
the end-organs of the special senses we are discussing. 

Now this development, Mr. Herbert Spencer would say, is in 
part the result of the action of the surrounding forces or the 
environment upon the organism itself. These acting for many 
generations have produced changes which depend upon the 
nature of the organism and of its environment. 

That motion of the ether which travels with such velocity 
and which, striking the eye, sets up an impulse in the optic 
nerve, and on reaching the brain produces a sensation we call 
light, is a vibratory motion, 

That motion of the air—not of the same velocity as 
light—which, striking the ear, produces a sensation we call 
sound, when the impulse it sets up reaches the brain along 
the auditory nerve, is also a vibration. 

No one doubts at the present time that all material particles 
are in constant motion of a vibratory nature. The molecules 
‘of a gas are vibrating; so are those of a liquid and a solid, 
The particles of salt in the sea, or the sugar in a cup of tea, 
are in constant motion; so are the molecules of quinine 
and quaasia, the odorous particles of musk and of the rose. 

We see then that the body is surrounded and acted upon 
by various forms of matter in vibratory motion. The en- 
vironments which have developed the special organs out of 
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the more simple ectodermic cells are movifg particles of matter, 
and they have in all the sense-organs produced the end-organs 
before alluded to—armed. with littlg rods or styles, the iden- 
tical structures capable of being to an extraordinary degree 
affected by motion. 

With these general qualities common to the environments 
e of all the special senses, which senses are built up so essentially 
on the same type, we shall expect to find very striking 
analogies between the modes of production of the different 
genses. Thanks to the labours of Young, Maxwell and Helm- 
holtz, we know a good deal about the way in which the 
organism is stimulated by light and sound, but we know almost 
nothing about the production of taste and smell. Indeed 
this matter has as yet received so little attention that scarcely 
anything is known to the specialist which i is not the intellectual 


property of every one. 


The following paper isan investigation into the nature of the 
production of taste sensations ; the question of the production 
of smell sensations I shall discuss in a subsequent paper. 

Let us take for our guide this unity of plan so evident from . 
a study of the microscopical anatomy of the sense-organs ; Jet 
us study, first the production of sight and hearing, and then 
endeavour to find analogous ways in which it may be possible 
to account for the production of taste. 

The end-organs of the retina are stimulated by the vibrations 
of that rarefied matter called ether, in a way as yet not clearly 
understood. These vibrations differ very much from one another 
in rapidity or pitch, some are so slow—the ultra-red raysof the - 
spectrum—that they produce no sensation atall. Some again 
—the ultra-violet—produce no sensation, because they are too 
rapid. Between these two extremes we find a large number of- 
rays of the visible spectram—which when they fall upon the eye 
cause a sensation of light and colour. Now it is found that the 
kind of colour, or, as we may call it, the quality of the sensation, 
depends directly upon the pitch of the vibration and nothing 
else. A somewhat slow vibration causes a sensation of eed, 
a more rapid oné a sensation of orange, and so on. It is 
seldom in nature that the eye is stimulated by vibrations of 
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only one pitch; thus I have -in front of me a book that has a 
cover of a crimson colour, and I know by experiment that this 
crimson sensation is only produced when the eye receives at 
the same time from the same object at least two sets of vibra- 
tions. The vibrations that produce the sensations of crimson; 
scarlet, purple, lilac, &., are all complex; that is, they 
are combinations of two or more sets of simple vibrations. 

We see then that it is the kind of vibration which determines 
the quality of the sensation in the sense of sight, and that there 
are differences in the vibratory ether outside the body to 
correspond with the almost limitless colour variations of which 
we are sensible. 

Let us turn to hearing. If we place a long piece of steel in 
a vice, and alter its length at will, we shall find that on striking 
it with a rod it will vary in the rapidity of its vibrations, and 
various sound sensations will be produced. 

If it vibrate slowly, some ten times a second, we shall hear 
nothing, and if it vibrate very rapidly indeed we shall hear 
nothing; but, as in the case of sight, we shall find varying 
sound sensations produced within these extreme limits. The 
quicker the vibration, the shriller the sound. 

In nature, observe the analogy with the ether vibration; 
sonorous vibrations are seldom simple. From a flute, or a 
violin, we have a bundle of vibrations striking the ear when a 
note issounded. The vibration is complex—generally consist- 
ing of a slow vibration called a fundamental tone, and a series 
of overtones harmonically related to it. .The sound of a flute 
is quite different from that of a violin, even when the same 
`~ note in the musical scale is sounded in both cases. The 
reason is that the bundles of vibrations are different, the over- 
tones differing in intensity and arrangement. We see there- 
fore that the kind of vibration falling on the ear determines 
the quality of thesound produced. Both in sight and hearing 
the sensations will depend upon the pitch or rapidity of the 
vibration if it is a simple one; or if it is complex, upon the 
pitch and arrangement of the component simple vibrations. 
‘Weesnay say then that the kind or character of the vibratory 
motion determines the quality of the sensation in, both cases. 


A knowledge of these facts, together with the known similarity. 
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in structure of the end-organs of all the senses, will naturally 
lead an investigator who wishes to study taste or smell pro- 
duction to search for analogous condjtions in these senses also. 

In sound and light we have motions varying to an almost 
limitless degree in their kind or character. Have we motions 
of the same or similar nature in rapid solution ? 

As we have seen, matter in the liquid state is in motion, the 
molecules of sugar in water are in motion, and what is more, 
the motion is characteristic of the substance. The motion of 
salt is different from the motion of sugar, and the motion of 
sugar from the motion of quinine. We have then a field for 
inquiry open to us, for if we can connect definite taste 
sensations with definite motions we shall have the analogy we 
seek, Let us proceed to this inquiry. We know that by 
increasing the weight of a tuning-fork, and also by increasing 
its bulk, we can cause it to vibrate more slowly, and the same 
law has been found to hold good for ultimate atoms and 
molecules, the proof of which will be given later. Is there 
then any relation between taste sensations and the molecular 
height of sapid substances ? 

If we take the molecular weights of acid substances, we shall 
find in the case of hydrochloric acid a weight of 36:5, in the 
case of sulphuric acid 98. Lithium chloride, molecular weight 
42:5, and potassium sulphate, molecular weight 174, are 
saline. Many other examples might be adduced from bitter 
and sweet compounds, to demonstrate that we cannot tell by 
the molecular weight alone anything about the taste of a 
substance. In the above example, an acid may have a lower 
or a higher molecular weight than a salt. 

We shall see hereafter that molecular weight is not without 
its importance, and even at this stage of our inquiry it may be 
well to allude to a series of facts in this relationship. Bodies 
which have the greatest molecular weight of any, such as 
albumens, albuminoids, starches, gums, &c., are totally with- 
Qut taste; nor need it be urged that a ready explanation of 
this is at hand. No doubt many of these substances are not 
readily soluble in water, and in consequence they wilkmnot 
readily permeate the viscous layer of saliva covering the 
tongue and the surface of the gustatory end-organs. Some 
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albumens, such as serum and egg albumen, are fairly soluble, 


and they may all be converted by appropriate ferments into 
allied products called peptones, which are soluble and readily 
diffusible, and nevertheless devoid of taste. In like manner, 
starch may be converted into dextrin, a substance readily 
diffusible in water, and tasteless. 

We find also among the list of tasteless bodies all those of 
very small molecular weight. Water, molecular weight 18, is 
anexample. The simple gases dissolved in water are tasteless, 
but when we examine substance with a molecular weight over 
30, we find that when dissolved in water it is capable of pro- 
ducing some taste orother. Sulphurated hydrogen, molecular 
weight 34, is very slightly acid to the taste; hydrochloric acid, 
molecular weight 36:5, is very acid; and nitrogen monoxide, 
molecular weight 46, is sweet. It is true that the monatomic 
alcohols, such as ordinary commercial alcohol, have molecular 
weights over 34, and are tasteless, so that the same rule does 
not apply to all the carbon compounds ; but even here we are 
struck with the fact, that these alcohols are the lowest of a 
series, all the polyatomic and more complex alcohols being 
sapid and sweet in character. 

There seems then to be some analogy between taste on the 
one hand, and sight on the other. The substances of lowest 
molecular weight, and therefore of most rapid vibration, like 
the ultra-violet rays of the spectrum, are incapable of pro- 
ducing sensation. In like manner, there are substances of very 
great molecular weight, and of the most sluggish molecular 
vibration like the vibrations of the ultra-red, also incapable of 
affecting the sensorium. 

Let us turn again to our study of sapid substances, restrict- 
ing ourselves in the first case to the investigation of inorganic 
compounds. A large number, perhaps the greater number, of 
inorganic compounds are insoluble in water, and are therefore 
tasteless ; we are therefore confined to those which are soluble, 
and which are chiefly the salts of certain metals. I have 
endeavoured to obtain information as to the tastes of different 
subssances, by consulting standard works on chemistry, 
especially the dictionary edited by Watts. In many cases I 
was unable to obtain any information at all, and in nearly 
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every case it was insufficient for my purpose. One knows 
pretty exactly what is meant by a peacock blue, or a salmon 
colour, but the general descriptions of tastes are absolutely 
unreliable. Common salt and nitre are both described as 
_, Saline, sulphate of magnesia and quinine both as bitter. I 

have been obliged on this account to taste the different 
è substances for myself, and all the observations recorded in this 
paper are the result of at least two careful experiments with 
each substance. ` By the term salt I shall indicate a taste like 
- that of common table salt; by saline, a taste like that of nitre. 

In recent times a remarkable discovery of Newlands has 
formed a fresh point of departure in connection with the 
science of chemical physics. His observations led him to 
formulate a law which he termed the law of octaves. Lothar 
Meyer, Mendelejeff and Carnelley, in extending his work, have 
shown that the Periodic Law—as it is now termed—is one of 
wide application and importance. The nature of the Periodic 
Law, is now so well known, thanks to the many recent publica- 
tions of Professor Oarnelley, that it would be superfluous to do 
more than merely sketch its main features. 

If we arrange the elements in the order of their atomic 
weights, beginning with that which has the lowest, and 
passing to'that which has the highest, we shall find that 
-there is a periodic recurrence of function or property in the 
series. The first element is a monad, the second a dyad, the 
third a tryad, and the fourth a tetrad. Then we find the fifth 
a triad, the sixth a dyad, and the seventh once more a monad. 
Then follows a second series of seven elements, showing the 
same variation in atomicity, and this repeats itself right 
through the list of elements. f 

This periodic recurrence is seen not only with atomicity, 
but with the atomic volume, the fusibility, the electrical and 
other properties of the elements. There is then a general 
resemblance in physical properties between the first, eighth, 
fifteenth, &c.; between the second, ninth, sixteenth, &., and 
so on. Mendelejeff has arranged the. elements in a very 
convenient tabular form, see table p. 152, which bringaeout 
these and some other important facts. 

Those elements which resemble one another, and which we 
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can pick out, taking every eighth one from that one we start 
with, form what he calls a group (see table). In vertical series 
are arranged the groups of similar elements, and the sertes, 
each of seven elements, are seen on the horizontal line. 


TABLE or NATURAL OLASSIFIOATION OF ELEMENTS. ÅFTER MENDELEJEFF. 








SN=118 | SB=120 
Oe=142 | di=147 
ee ER=166 


cow o a A Ubm 


e 
° 





ta—=182 w=184 


PB=207 | BI=210 
th=234 e- 





a 


HG=200 | TI=204 


m 
wo 





There is one other point of importance, namely, that the 
elements of a group which are in an even series are especially 
related one to another in their properties. In the table they 
are represented in small type. So, in like manner, elements be- 
longing to the same group of odd series are especially related. 

Thus Li, Na, K, Ou, Rb, Ag, Cs, Au have all of them 
properties in common; but in this group Na, Cu, Ag, Au 
are most alike, and Li, K, Rb, Cs, also in like manner, are 
especially related. 

Scientific men have long been taught to expect that 
material substances similar in their ordinary physical pro- 
perties, will exert a similar influence on organic life. No one 
has more completely demonstrated this than Drs. Lauder 
Brunton, Fraser, and Crum Brown, who have shown that not 
only elementary protoplasm, but even highly differentiated 
muscular and nervous tissues are affected in a similar way by 
subsmances having allied chemical and physical properties. 

Every one is aware, too, of the important part played by the 
component atoms of a molecule, how by replacing an atom of 
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hydrogen by an atom of potassium qne can convert ordinary 
water into a caustic alkaline substance. Inasmuch as we have 
a number of salts formed, say, by the union of chlorine with 
another element, it is a question well worth the discussion, 
whether salts formed by the union of chlorine with elements of 
the same group have similar tastes. Speaking more generally: 
do elements belonging to the same groùp when combined with 
the same element or group of elements to form salts, similar as 
they are in physical properties, produce similar tastes ? 

It was this question which occurred to me, when, baffled in 
the hope- of connecting taste directly with the gross atomic 
weight of the sapid substance, I had to reconsider the question 
afresh. This question, I shall hope to show, may be answered 
in the affirmative. 

By far the greater number of sapid substances contain 
elements found in Groups L, IL and VIL, and these I accord- 
ingly studied. The salts of Groups L and II. most easily 
obtained are the chlorides and sulphates, and of Group VI. 

` I selected the combinations these elements form with sodium 
and potassium. As it was very necessary to use salts as pure 
as possible, many were prepared for me with great care by 
Mr. Harris the chemist, but for the greater number I have to 
thank my colleague Dr. Nicol, who placed at my disposal a 
large collection of very pure salts prepared by himself for his 
own. well-known investigation on solubilities. 

In the subjoined tables are the results of an investigation of 
Groups I., H. and VII. We have then to see whether the same 
taste sensations are produced by the chlorides, &c., of elements 
having similar physical properties. 


Grove L, 





Balt 
: Salt Sal. Bit 
Ou Insoluble Bal. Bit, 







d Eb Salt Bit. Sal. s 
Ag Insoluble - Bal. Bit. 






Salt Bit. Bal. 
- Bal. Ast. 





1 Ttalies indicate that the sensation is but slightly perceived. 
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It will be seen that afl the soluble chlorides are salt like 
table salt, although with the higher members we have the 
taste becoming more saline, a very slight bitter taste also 
develops. Some salts are astringent, as will be seen in a 
study of this and of other groups. I do not think this 
astringency is generally looked upon as a taste at all; 
depending, as it does, upon the formation of insoluble albu- e 
minates, it is purely a local action on the mucous membrane 
of the tongue, and will not be again discussed. 

The sulphates are saline, not salt at all, and in addition they 
are distinctly bitter. I have not been able to obtain the 
sulphates of cæsium and rubidium. 


Grover IL 


Oblonde. Sulphate, 








In Group I. the chlorides are all bitter salines with, in 
neatly every case, a warm pungent flavour. They are very 
disagreeable to taste, and it is long before the flavour leaves 
the mouth. Beryllium chloride with the sulphate is de- 
seribed as sweet. I have not tasted the chloride; the sulphate 
is distinctly acid and astringent as well. Beryllium salts then 
are a well-marked exception to the other salts, giving, as 
they do, such constant taste sensations. The atomic weight 
of beryllium was long an open question. I am informed on 
competent authority that there is now no doubt on this head, 
and I am at a loss therefore to explain its action as a sapid 
substance. The soluble sulphates are saline and bitter. 

In Group VIL we have tastes produced which are in the, 
main salt. In the case of both the sodium and potassium 
compaunds there is a tendency to the production of the saline 
and bitter among the higher members of the group, and this 
is sooner seen in the case of potassium—itself a higher 
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Grover VIL 





Salt. Sal. Bit. 
Sal. Bit. 





member—than in the case of sodium, a lowér. member of 
Group L 

From a study of these groups we may learn many important 
facts. It will be seen that much depends upon the electro- 
negative group with which the element is combined. Thus 
sodium combined as a chloride has a. different taste from the 
sulphate of the same element: with the same electro-negative 
group similar elements give similar tastes, but with a curious 
and very uniform change as we pass from an element of low to 
one of high atomic weight. As we shall soon see, a change in 
physical property may, in like manner, be seen as we pass 
from a lower to a higher member of a group. 

So far then we have reduced taste to a function of elements 
and their compounds, and we see that it obeys laws which aro 
the same for so-called physical properties of these elements. 
Just as from a knowledge of the components of a compound 
we can account for its physical properties, so we have to take 
to pieces the sapid substance, before we get the clue to 

“relationship between its nature as indicated by its chemical 
and physical properties, and the sensation it produces. 

This is much already to learn; but can we go a step further 
and ask “in what essential are elements alike that produce 
‘similar tastes?” We turn naturally to the question with 
which we started, and ask, “do these elements vibrate in 
any way that is similar?” Rapid advances are being made 
in the more exact and extended inquiring, how do the 
ultimate particles of matter move? In a few years, no doubt, 
ethe investigations into the ultra-red and ultra-violet spectrum 
will shed a flood of light on -this question, and will enable us 
to come to some more definite conclusion than at pftsent. 
Still much is known, and it may not be premature even now. 
to make use of this incomplete knowledge. 


S 
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No one would expect to find very closely allied spectra 
when comparing elements even of the same groups, and for 
this reason, Suppose potassium and lithium to have such 
a fundamental tone and a series of upper partials each in an 
exactly similar inharmonic ascending scale, the tones of the 
heavier—potassium—would all be of lower pitch than the 
lighter—lithium. An absorption line of potassium in the 
visible spectrum will correspond in this case to one of lithium 
in the ultra-violet. Thus all atiempts to establish exact 
mathematical relationships between the wave lengths of 
similar metals are for the present out of the question. We 
can but hope to find rough points of similarity, and these 
are forthcoming. The chlorides of the alkaline earths are 
nearly related. The lithium and sodinm spectra have some 
points of similarity, especially in their extreme simplicity ; 
also potassium and rubidium, each with their five groups of 
lines. Then again, chlorides, bromides, and iodides of 
calcium and barium are nearly related, the lines shifting 
towards the red end of the spectrum in a way which is nearly 
proportional with the increase of atomic weight. 

Many salts absorb light of different wave lengths, and are 
in consequence of a definite colour. The colour is an index to 
this absorption, and to the state of molecular vibration of the 
salt molecules. In a paper on the colour of chemical com- 
pounds, recently published in the philosophical magazine 
(‘ Phil. Mag., July 1884), Professor Carnelley demonstrated a 
relationship between salts of metals of the same group in 
respect to colour. The salts, say, the chlorides, of a group of 
metals, are much of the same colour, except that, as you pass 
to the higher members of a group, this changes somewhat, 
shifting uniformly towards the red end of the spectrum. This 
is illustrated by the following diagrams taken from his paper, 
in which only those metals of a group are given, which are in 
alternate series. 









Lemon Yellow 
Yello 






Oream $ v White 
Light Yellow Cd | Orange Yellow . White 
Yellow Red "Yellow 
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The striking analogy between the above tables and those of 
taste already alluded to, needs cari to be pointed out, it is 
obvious. 

But what does this shifting roe the red end of the 

, Spectrum indicate in the case of these coloured salts? 

Probably the colourless ones have vibrations of high pitch 

e in the ultra-violet; with a higher atomic weight and slower 
vibration they gradually absorb the rays of the visible 
spectrum. The blue rays are first absorbed, and the salt 
appears yellow; then the green giving orange, and then the 
yellow and orange rays are also absorbed giving red. 

In the case of tellurium chloride, all are absorbed, and the 
salt is black. Oarnelley has therefore demonstrated that the 
salts of a group have molecular vibrations which are similar, 
which absorb light and give rise to colour sensations which 
are similar, changing uniformly, however, with increasing 
atomic weight. 

Here then is the whole analogy between taste and sight, and 
it is most complete in its nature. If a curve be constructed 
in which the ordinates represent the atomic weights of the 
positive elements, and the abscissee a chromatic scale rising 
from blue, green, &e., to black, we shall obtain a curve 
indicating that the colours of the compounds are a periodic 
function of the elements arranged in atomic series. This is 
best seen in the case of the normal iodides. 

Upon the pitch of the vibration depends the colour sensation, 
as every one would admit: we find in the case of taste a result 
in every way is the same. ' 

This has been one induction from the study of the 
inorganic compounds, but a whole field of inquiry had been 
untouched. As yet no allusion has been made to the carbon 
compounds, many of. which are sapid. One of the most 
important and interesting facts in connection with the 
chemistry of the carbon compounds is, that they have what 

emay be termed a structure. Thus the formula for common 
alcohol is C7H°O, but one of the hydrogen atoms is found to 
be especially related to the oxygen, and it is written- C*H® 
(OH). In this case then there is one group (compound 
radical) C?H® united with another group OH. Now these 
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‘groups play the same part that elements do in inorganic 
compounds, and it is nec to know this so-called structural 
formula in order to undegstand the property of an organic 
substance. Just as one can replace the hydrogen in water 
with potassium, and. form another substance of different — 
properties, depending upon the nature of the substance added, 
so, in like manner, one can replace the O7H', or the OH, by 
other compound radicals, or even elements, and produce a 
substance whose properties will depend upon the nature of the 
radical you add. There are then two points for investigation. 
In the first case, can we find in sapid substances, having; say 
a sweet or a sour taste, any compound radicals always present, 
and from whose presence we may say that the taste sensations 
result? The chemist associates certain properties with the 
presence of a certain radical in a substance; can we find - 
similar associations with taste sensation ? 

In the second place, do we find with the spectroscope that 
the various combinations of a compound radical preserve 
the character of the vibrations of the radicals, unaltered in 
any marked degree ? 

The answer to the first question can be readily given, for it 
will be sufficient to obtain a list of substances giving a definite 
taste, and to search for some common or similar radical. If a 
radical common to all be found, we may safely answer it in the 
affirmative. There are among the carbon compounds many 
substances having an acid taste. Here is a list of those most 
familiar : 


Acctioncid .. n  « œ OH,CO.OH 
- CO.0OH - 
Oxalic acid te Pe as ii . OH 
OH, . 00. 0H 
Succinioacid aa we bu, 00.08 
Glyoolio acid ioe 
yoolic is és my a 
OF co. On 
D co . 0H 
Glycerioacid .. a n « ÔH. OH 
- ba, or 
gE 
Lactio acid ia is e » OH, © . 
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CH (OH) €O . OH 
ft daom CO . OH 


Bongoio aoid a «vs gre OH, . CO . OH 
CH (OH). CO. OH 


Tartaric acid 


"Malio acid 
Glyoxylio acid .. 96 S x 
do . OH 


The above ten examples of substances possessing distinct 
acid tastes are taken from various classes of organic acids, and 
they will be seen to have in all cases a common group of 
elements. This group is a compound radical CO . OH, which 
is combined in all cases with a different molecule. We have 
then the same right to impute to this radical the capacity 
of producing a given taste sensation, as the chemist has of 
looking upon it as related to certain physical properties of 
the compounds in which it may be found. 

Among sweet substances we find the following : 


Glycol..° e . o . OH, . OH 
. OH 
Glycerine “e . .. CH,. OH 
. OH 
H, . OH 
Mannite . oe a+ « OH, (OH), 
Glucose . . . +. O, Hy, Os 
Tnoslt .. . we be ~. Os Has O, 
Baccherino .. . a . Or Hyg On 


These are all alcoholic bodies, glycol, glycerine, mannite 
being, respectively, diatomic, triatomic and hexatomic alcohol. - 
The rational formule of the last three and other nearly related 
substances, such as levulose, maltose, &c., are not at present 
definitely settled; but it is certain that they contain a 
radical CH,OH, found in the first three substances. Thus 
the formula of glucose, according to Oolley, is— 


° OEL . OH — OH . OH — OH . OH — OH . OH — OHOH — . CHO 


Monatomic ethyl alcohol is tasteless, and has been alluded 
to already, It is the simplest alcohol, the polyatomic alcohols 
referred to having a sweet taste. 
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We see here again that, with a definite molecular structure, 
with the presence of certhin groups of elements, a definite taste 
sensation is produced. eA chemist examining the rational 
formula of a substance will predict its properties to an extent 
which will vary with the extent of his knowledge. We too 
can predict a property, that of producing particular sensation 
when applied to the tongue. 

‘There is a large number of organic compounds having a 
bitter taste, such as quinine, quassia, strychnia, &o; but 
inasmuch as so little is known as to the chemical nature of 
these bodies, an investigation, if applied to this class of 
substances, would be of little use. 

We have. seen that in inorganic compounds the physical, 
chemical, and taste properties vary with the nature of the 
elements in the sapid substance ; with similar elements similar 
properties are associated. So too we have seen among the 
carbon compounds that the physical, chemical, and taste 
properties vary with the compound radicals present in the 
sapid substance. The question now to be determined is, 
whether or not the compound radicals behave as elements, 
vibrating in a characteristic and definite way, not materially 
disturbed by altering the combination? This may be 
determined by the eye, with or without the aid of the 
spectroscope. . 

We know that chromic acid has an orange-red colour; 
combine it with metallic elements to form chromates, and we 
find that these are coloured, the colour varying very slightly ` 
with the metal. 

Picric acid is a coloured solid, and it probably owes its 
colour, at any rate in part, to the presence of a radical (NO3). 
Its salts too are coloured, the absorption shifting towards the 
red end of the spectrum. 

In his interesting researches into the spectra of colourless 
fluids, observed through a considerable length of tube, Dr. W. 
S. Russell finds that, ammonia gives certain well-marked 
absorption bands. If an atom of hydrogen in the ammonia ` 
be replaced by methyl, forming a substance methylamine, the 
ammonia bands are still seen, shifted however slightly towards 
the red end of the spectrum. E 


f 


t 
°; 
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H 


Ammonia Methylamine. - 


Replace the hydrogen by the higher group O,H,, or ethyl, to 


e form ethylamine, and the shifting continues towards the red. 


With a series of alcohols, such’ as methylic, ethylic, 
propylic alcohol, we find, as we pass to the more complex, 
heavier, - but similarly constituted molecules, a shifting of 
equally -characteristic bands towards the red end of the 
spectrum. It is very much (and here we may recall the 
colour experiments of Professor Carnelley) as if we took an 
instrument, say a violin, and kept loading its strings. The 
notes would be heard deeper and deeper in tone, but it would 
be still recognised as being the tone or quality of the violin. 

I have mentioned the above instances, though many others 
might have been adduced to demonstrate the same fact. We 


x . —-0-0-H 
have every reason then to believe that the radical N 


H 
and the radical -6-0-1 of the acid and sweet substances 


. H 

are both in constant and characteristic vibration, although 
this vibration does not effect the rays of the visible spectrum. 
Not only so, but we know that this vibration will not be 
altered in character (from the analogy with the ammonia 
radical in methylamine), being merely shifted to a small 
extent in pitch, when its combinations are changed. This is, 
however, the analogy which we have sought. 

Both in the case of sight, hearing, taste, and, as I hope 
afterwards to prove, in the case of smell we have these 
analogous phenomena. On the side of sensation we have 
variations in what we may call quality; on the objective side 
we have matter in vibration—these vibrations vary in 


` character: and it is possible to connect the quality of the 


sensation with the character of the vibration. 
It may+be urged that inasmuch as an acid like hydro- 
chloric acid produces much the same taste as oxalic acid, there 
NOL X. H 
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is no such definite connegtion between vibration and sensation. 
There are, too, some sweet substances having no relationship 
to an alcohol. We know that one can get the same colour 
sensation from a solution of either a picrate or a chromate, 
two substances absolutely dissimilar in chemical properties. 
The reason is that they both give a group of vibrations in the 
same part of the solar spectrum. It would be reasonable 
to expect that instances would be forthcoming of substances 
of dissimilar nature and chemical composition, with similar 
tastes. It would seem probable then that there is a scale of 
vibrations, which may stimulate the taste organs analogous to 
the visible spectrum. If a substance vibrates in a definite 
part of this scale, a definite taste will be produced. 

One must always remember that the tongue has, like the 
eye and unlike the ear, no power of analysis. It may be that 
just as a colour, say orange, may be produced by either a 
simple vibration, or a combination of vibrations, some higher 
and some lower in pitch than that of the simple one, so the 
same taste may, in like manner, be produced by a simple 
vibration or a compound one made up of simple vibrations of 
higher or lower pitch. 

In conclusion, it will be necessary to state very emphatically 
that it is analogy that this paper proves—analogy in the pro- 
duction ofthe senses. It would be premature to say definitely 
how the vibrations of common salt produce irritation of the 
gustatory nerve. Is it by setting up a sympathetic vibration, 
when, as in the ear, the sonorous waves set in motion the end- 
organs of the labyrinth? Upon such a question I have no . 
wish to hazard what could only be an opinion? In the eye, 
vibrations stimulate the cones. How is this done? It is 
quite conceivable that this is by setting up sympathetic 
vibrations, but many suppose it to be a chemical action. 

If we ask what is a chemical action, no adequate reply will 
be forthcoming, though many would hesitatingly affirm that 
even so-called chemical actions may have a vibratory and 
mechanical interpretation. When we say that we understand 
the manner in which the end-organs of the ear are stimulated, 
we mean that we can prove an analogy between the sympa- 
thetic vibration of a tuning-fork and of the organ of Corti, 
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when affected by the same wave qmotion. It is nothing 
but an analogy after all. . 

The production, on the other hald, of end-organ irritation, 
by light or molecular vibration, has no sufficient «definite 
analogue in the laboratory of the experimenter. 

‘All that I claim to have proved is, that the body is sur- 
rounded by vibrating of matter, stimulating its sensitive 
surface; that in all cases the process of stimulation with the 
production of a consequent sensation is the same to this 
extent; that the quality of sensation is dependent upon the 
character (pitch and complexity) of the vibratory matter. 

Just as a certain class of salts of allied chemical and physical 
properties vibrate in a similar way, and stimulating the eye, 
produce the same colour sensations ; just as certain strings of 
definite length and consistency vibrate in a similar way, and 
produce the same sound sensation—so, in like manner, similar 
sapid compounds (containing similar elements, or the same 
compound radicals) vibrate in a similar way, and produce the 
same taste. 


ON RECURRENT PALPITATION OF EXTREME ,° 
RAPIDITY IN PERSONS OTHERWISE APPA- 
RENTLY HEALTHY. 


BY JOHN 8. BRISTOWE, M.D., LLD, F.R.B. 


THe subject to which I wish to direct attention is that of 
extremely rapid pulsation, occurring for the most part in 
intermittent paroxysms of variable duration, in hearts 
structurally and texturally sound, and in persons otherwise 
healthy. 

That hearts may beat with the extreme rapidity with which 
I have found them to beat, is a fact which, I think, has been 
largely overlooked, and with which I, at any rate, had no 
practical acquaintance until within the last two or three years ; 
and yet I feel sure, judging from my recent experience, that 
the condition which I am about to discuss is of frequent 
occurrence, and needs only to be looked for intelligently to be 
recognised in many persons who are regarded as merely 
nervous and liable to attacks of ordinary palpitation. 

So far as I know, the literature of the subject was, until 
recently, limited to the report in the ‘British Medical 
Journal,’ for the year 1866, of three well-marked cases, the 
first from the pen of the late Dr. Cotton, and the others 
respectively by Dr. James Edmunds and the late Sir Thomas 
Watson. Of these cases I need only say, that they almost 
accurately resembled the most striking and typical of the 
_ cases which are. incorporated in this paper; that the cardiac 
pulsations during the paroxysms of palpitation were at the 
rate of about 240 in the minute; that in the intervals thf 
patients appeared to be well and free from heart disease; and 
that in Sir Thomas Watson’s case (which proved suddenly 
fatal) the heart was found to be soft and somewhat enlarged, 
but otherwise healthy. 
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The first typical case of the disease which I ever fully 
recognised was one which I saw fn consultation with Dr. 
Wyman, of Putney, in the early partgof 1885. The patient was 
a fairly healthy-looking young married lady, who had 
evidently been liable for some years to attacks of palpitation, 
and was free from structural disease of the heart. The attack 
in which I saw her came on suddenly, without apparent 
cause, and after a week left her as suddenly as-it had arisen. 
Her pulse varied between 180 and 192 in the minúte. A few 
weeks later she had a recurrence of palpitation, when the 
cardiac beats were counted’ at 246. What seemed to me at 
the time the most remarkable feature of her case was the 
apparent absence of distress. Had I not known that the 
patient’s heart was beating with extraordinary rapidity it 
would never have struck me, from watching her and conversing 
with her, that there was anything the matter with her. 


Case I.—Paroxysmal Hurry of Heart of Some Years’ Duration, 
Mrs. P., a married lady 80 years of age, was attacked about six 


-weeks before I saw her with pleuro-pneumonia of the right side, 


e 


from which she had apparently recovered completely at the end of 
about four weeks. A few days before my visit (April 5th) she 
had taken a drive. This seems to have upset her; for on her 
return home she was attacked with retching, dyspnosa and nervous- 
ness. The retching soon ceased; but the pulse was found to be 
beating with great rapidity (about 180 in the minute), and this 
rapid pulsation has continued. She has been kept in bed, com- 
plaining of fluttering in the region of the heart, slight dyspnma 
and nervousness; but otherwise has appeared fairly well. When 
I saw her she was sitting up in bed, looking bright and cheerful, 
but pale and delicate. There was no obvious dyspnea, although 
perhaps she breathed a little more quickly than normal, and no 
cough. The heart was beating regularly at the rate of 192 in the 
minute. It was not enlarged; and the sounds, which were short 
and sharp, were unattended with murmur. The lungs were healthy. 
There was no abdominal affection; the urine was free from 
albumen, and no anasarca was present. Her tongue was a little 
furred; and her appetite not very good. There was no goitre or 
exophthalmos. 

The pstient had been married for three years, and had no family. 
She said that formerly she was stout; but that for several years 
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past she had been, as she now was, thin; and that she had been 
liable for some years past attacks which seemed to her like that 
for which she was now undg treatment. They came on suddenly, 
without cause, and after lasting for a few days subsided suddenly. 
She had consulted medical men, and had been told that she had 
heart disease, and had been directed not to exert herself, and 
especially not to hasten up hill or up-stairs. She had never had 
rheumatism. 

On this occasion the heart continued to act with extreme rapidity 
for a week, and then suddenly its beats fell to 110 in the minute, 
and shortly afterwards to 92. I saw her again on the 20th of 
April. The pulse was beating at the rate of 92 in the minute, 
and quite regularly. There was no cardiac murmur, and she 
appeared to be, and expressed herself as feeling, perfeotly well. 

About a month or six weeks later she had another similar 
attack, in the course of which ths pulse reached 246 in the minute. 
It was unattended with dyspnea, and there was no rise of 
temperature, 


My second case was admitted into St. Thomas’sin July of the 
same year. It was that of a man between 30 and 40 years of 
age who had suffered from heart disease ever since an attack 
of acute rheumatism eight years previously. He had obstruc- 
tive and regurgitant aortic and regurgitant mitral disease, 
with hypertrophy and dilatation of the heart. There was 
reason also to believe that the arch of his aorta was dilated. 
He presented all the usual signs and symptoms of abundant 
aortic regurgitation. It appeared that for several months 
before admission he had been liable to attacks of palpitation ; 
and during the three months he remained under my care he 
had many such attacks. They came on suddenly at irregular 
intervals, night or day, without obvious cause, continued for 
periods which varied between half an hour and thirty-six hours 
or more, and subsided suddenly. While in his attacks, he 
complained of feeling ill, faint and weary; and his pulse 
ranged from 160 to 200 in the minute. In the intervals it 
varied from 80 to 100. He came under my care for the. 
second time early in 1886, and remained in hospital for a 
period of four months. For the first two months he suffered, 
precisely as he had done previously, from recurrent attacks of 
palpitation, after which I treated him for the first time 
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systematically with digitalis and iron; and with the best 
results, for the attacks at once hed, and during the last 
six weeks of his residence in a he remained entirely 
free. He died shortly afterwards; but I have not been able 
to obtain any information as to the circumstances of his 
death. 


\ 
Oase II.—Double Aortic and Mitral Disease, and probably Aortic 
Aneurism; Ascites ; Paroxysmal Hurry of Heart ; Death. 


William N., a dealer, 84 years of age, first came under my care 
on the 80th of July, 1885. 

At the age of twenty-six he had a severe attack of rheumatic 
fever, and has never felt well since. A few months ago he began 
to suffer from palpitation, short breath and cough, which often 
came on in severe paroxysms, and finally prevented him from doing 
his work. i 

He was an exceedingly pallid man, complaining of the symptoms 
above enumerated. The precordial dulness was extensive. The 
heart was much enlarged ; its apex beating in the 6th interspace, 
about three inches below, and an inch and a half to the left of the 
nipple. There was marked pulsation over the whole of this area, 
and also in the inner part of the right second and third intercostal 
spaces. ‘The action of the heart was regular, and attended with a 
musical systolic murmur at the apex, and a well-marked double 
murmur at the base. There was some crepitation at the lower 
part of both lungs. The cough was attended with a good deal of 
frothy expectoration. The urine contained a trace of albumen. 

The patient remained in the hospital until the 31st of October, 
presenting in a greater or less degree the symptoms above de- 
scribed, and suffering also from great distress and weariness, and 
not unfrequently from pain extending down the left arm. The- 
most interesting phenomenon in his case, however, consisted in the 
frequent supervention of attacks of palpitation. These came on 
- suddenly, without definite cause, sometimes in the night, sometimes, 

in the day, and ended suddenly, also without definite cause. They 
lasted from three-quarters of an hour to 86 hours or more at a time; 
and while present the rate of.the pulse (which for the most pait 
continued regular) varied from 160 to 200 in the minute. Most 
commonly it was about 180. The attacks came on irregularly, 
sometimes every day, occasionally even twice a day, and often at 
. intervals of*several days. During them the patient felt ill, faint and 
weary, but did not suffer from cardiac pain. He complained of 
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dyspnea, but the respirations were for the most part only about 32. 
He was liable to slight ries of temperature; but there was no 
obvious relation between thgm and the palpitation. In the inter- 
vals between his attacks the pulse varied from 80 to 100, was 
generally regular, and presented a well-marked aortic regurgitant 
character. Various remedies were given with the object of 
arresting the palpitation. But latterly nitro-glycerine alone was 
employed, in doses varying from yy io wy grain. This was 
thought to relieve him at times. But I am doubtful whether it 
had any real influence over the action of the heart. 

On the 12th of February, 1886, he was again admitted under my 
care. He had suffered during the interval from frequent attacks 
of palpitation, and latterly his belly and legs had become swollen, 
and he had had severe attacks of epistaxis, His abdomen was 
_ tapped on the 4th of March, when 14 pints of serum were removed ; 
on the 27th, when 12} pints were taken away; and lastly on the 
18th of April, when the amount withdrawn was 18 pints. After 
the tappings the liver was found to be considerably enlarged. 
The removal of the ascitic fluid relieved the patient’s breath, and 
rendered him generally more comfortable, but had no material 
influence over the attacks of palpitation. 

These continued, in fact, without change of character up to the 
18th of April; they were just as severe, just as frequent, and just 
as irregular in their ocourrence and duration as they had been 
during his former stay in the hospital. On the 13th of April, with 
the objeot partly of benefiting the dropsy, partly of influencing the 
attacks of palpitation, a mixture, containing ten drops of tincture of 
digitalis, five grains of tartrate of iron and calumba, was ordered to 
be taken every six hours. This was five days before the last of 
the throe tappings above mentioned. During the next week or 
two there were two or three short attacks of rapid action of the 
heart, and then they ceased altogether; so that during the 
remainder of his stay in the hospital, a period of about six weeks, 
he continued quite free fromthem. Moreover, although for a short 
time the ascitio fluid seemed to be re-eccumulating, it soon ceased to 
collect ; and when he left the hospital there was little or none 
remaining. Nevertheless, for some two or three weeks after the 
last tapping, although not suffering from palpitation, he was 
extremely ill, very weak, very drowsy, inclined to ramble a$ 
times, and had several severe attacks of epistaxis. Then he 
improved somewhat, and though weak and ill when he left the 
hospital, was, on the whole, a good deal better than when he was 
admitied. During both his residences in the hospital his urino 
contained more or loss albumen, and his temperature varied from 
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pulse ranged from 80 to 110, and wasfapt to be irregular. And 
after the last tapping his respiration’ were, on the whole, more 
` rapid than they had been previously, and often rose to 40 or even 
50 in the minute. 

He left thé hospital on the 7th of June, apparently much better 
than he was when admitted, but still very ill. He died at home 
three or four weeks later. : 


97 to 101. In the intervals between spot to of palpitation his 


My next case was that of a lady, 49 years of age, who for 
several years had had a largish goitre; but, so far as could 
be ascertained, had not suffered from palpitation, or other 
symptoms of Graves’s disease. When I saw her she had been 
complaining for two or three weeks of cough, dyspnoea, and 
great rapidity of heart’s action” It had been ascertained on 
several occasions that the beats were about 200 in the minute. 
At the time of my visit she was in bed, complaining of a 
frequent dry cough and palpitation; but in other respects 
seemed to be in fair health. The heart (the apex of which 
was somewhat displaced to the left) was beating at the rate of 
180 in the minute, and somewhat irregularly. Its sounds 
were free from murmur, and no evidence whatever of disease 
either in the thorax or in the abdomen was discovered. I saw 
her again three days later. She was then very restless and 
ill, and her cardiac pulse, which had been 240 the night 
before, was now about 220. There was still no discoverable 
visceral disease. ‘The next day her urine was found for the ` 
first time to contain a good deal of albumen. She died the 
following night. I am inclined to think that the goitre in 
this case was a mere accident of the case, and did not imply 
the presence of Graves’s disease, and to suspect that the 
attack in which the patient died was only the last of an 
unrecorded series of such attacks. 


Oase ITI.—Gotire—Rapid Action of Heart—Restlessnese— Albuminuria 
zi l —Death. 


Mrs. P., aged 49, a patient of Dr. Wyman’s, of Putney, has, on 
the whole, had good health; but for several years has had a 
largish goitre, which is said latterly to have caused some difficulty 

.of swallowing. She has been treated with iodide of potassium, 


4 
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and, it is believed, with, benefit. There has never been an 
exophthalmos, or sidon ba so far as is known, attacks of palpi- 
tation. 

Her present illness began two or three weeks before I was asked 
to see her, on the 16th of February, 1886 ; and has been characterised 
by cough without expectoration, shortness of breath, and great 
rapidity, with some irregularity, of heart’s action. Her illness, 
however, has, not prevented her from performing her accustomed 
household duties; and it was only yesterday that, by Dr. Wyman’s 
ordeis, she took to bed. Her pulse has been several times counted, 
and found to be about 200 in the minute. Her appetite has been 
poor, but she has slept well, and her urine has been free from 
albumen. 

She was a healthy-looking woman; and, as she lay in bed, 
seemed free from dyspnma and, all other kinds of distress. The 
goitre was rather large. There was no lividity or anasarca. Her 
tongue was clean. She complained of cough, but it was not severe, 
and there was no expectoration. No evidences of disease were 
discovered in the lungs. The precordial dulness was rather large, 
and the heart apex was thrown a little outwards, but there was 
no undue prominence. The pulsation was somewhat diffused. 
The heart was beating slightly irregularly, at the rate of 180 in 
the minute. The sounds were short and sharp, but free from 
murmur. No pericardial friction; pulse weak, somewhat irregu- 
lar. No evidence of abdominal or renal mischief. 

I saw her again three days later (the 19th). She was then very 
ill, It appeared that she had been getting worse, and that since 
yesterday she had been extremely restless, rarely sleeping, and 
then only for a few minutes at a time, and constantly 1ambling. 
There was no sickness; but she had taken little food, and the 
bowels had been somewhat confined. Her evacuations had been 
passed consciously. The pulse last night had been 240. The 
urine had been free from albumen; the temperature a little above 
‘the normal. She was now exceedingly restless, tossing her limbs 
about, and shifting her position constantly. She was rational, but 
her articulation was very indistinct. Skin dry, but not hot; 
tongue thickly coated. Occasionul cough, but no marked difficulty or 
acceleration of breathing. Chest resonant, breath-sounds healthy. 
Præcordial region as before. No pericardial or cardiac murmurm 
Action of heart somewhat irregular, and varying from 200 to 220 
in the minute. No paralysis, no affection of pupils, no fits— 
nothing in fact to point to cerebral mischief. Goitre unchanged. 

I heard the next day that the patient was still extremely 
restless; that her pulse continued about 220; and thal she seemed 
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sinking. The urine now was found tg contain a considerable 
quantity of albumen. She died sit that night or the next 


morning early. 


The case of Miss J., which follows, is one of remarkable 
e interest. She was a highly intelligent and active-minded 
e woman, and for three or four years had occupied a post which 
not only involved continuous official labour and much 
responsibility, but required her two or- three times a year to 
“make a tonr of inspection embracing some of the larger 
provincial towns. Her attacks of palpitation began about the 
year 1870, when she underwent a long spell of hard work and 
anxiety, which was. followed by a long period of sleeplessness. 
The first attack came on quite suddenly, and after half an 
hour ceased suddenly. Subsequently she had many such 
seizures, coming on at variable intervals, often of many 
months, and usually without apparent cause. They increased 
latterly, but rather in’ duration than in frequency. The 
attack immediately previous to the one in which I attended 
her, came on towards the end of 1885, and lasted for six 
weeks, during the whole of which time her cardiac pulse was 
regular, and varied from 200 to 260 in the minute; and she 

` continued to do her official work, and generally to act as 
though-she were a healthy woman. Her next attack came on 
on the 10th or 11th of April, 1886, and ten days later I saw her 
for the first time. She was then suffering from a troublesome 
cough, and complaining (as was usual during her attacks) of 
fidgetiness, and of feeling in a hurry; but otherwise she 
seemed well, and was performing her official duties as usual. 
Her cardiac pulsations had ranged between 200 and 250 in 
the minute, and at the time of my visit were 216. There was 
no obvious enlargement of the heart; its sounds were free’ 
from murmur, and no evidence of disease was discovered 
either in the other thoracic or in the abdominal organs. At 
the end of five weeks the pulse suddenly fell to the normal, 
and for five days, continued normal. On the 10th of May, 
without warning, the palpitation recurred; and, while still 
. suffering from it, she determined to go on one of her 
periodical tours of inspection. She was feeling very poorly 


` 


172 RECURRENT PALPITATION OF EXTREME RAPIDITY 


when she left London gon the Ist of June; on the 4th of 
June, for the first time{in her life, her legs became swollen ; 
on the 9th, she reached Liverpool, and feeling very ill, tele- 
graphed for her brother-in-law to fetch her. Nevertheless on 
that day she spent six hours in inspection. It only remains 

to say that from this date she suffered from amasarca, , 
pulmonary apoplexy and pleurisy, that the rapid action ofe 
her heart continued, and that finally she died with the usual 
symptoms of cardiac inadequacy on the 10th of July. 

It is remarkable that, excepting during her last attack of 
palpitation, which was unusually prolonged and doubtless 
aggravated by persistence in the performance of laborious 
work, Miss J. suffered little while her heart was beating 
with extraordinary rapidity, and was able to take long walks, 
and to perform systematic and laborious mental and bodily 
work, She usually complained of discomfort and worry when 
the palpitation came on, but soon apparently became reconciled 
to it, only feeling somewhat irritable and restless. It is 
remarkable, too, that there was no clear evidence even of 
cardiac hypertrophy or dilatation. 


Oase IV.—Paroxyemal Hurry of Heart and Resilessness of Fifteen 
Years’ Duration—Death with Symptoms of Cardiac Obstruction. 


I first saw Miss J., aged 40, with Dr. Floyer on the 21st of 
April, 1886. She had then been suffering for ten days, and was 
still suffering, from an attack of palpitation. 

Her history was as follows :—She had had good health down to 
the time of the Franco-Prussian war, when, owing to circumstances 
on which it is needless to enter, she was for some time overworked 
and had much responsibility thrown upon her. Following on this 
she suffered for some months from sleeplessness, and had to take 
chloral. It was about this time that she had her first attack of 
palpitation. It came on suddenly and left her suddenly, lasting 
for about half an hour. This attack was followed by others, 
which seized her at irregular but long intervals, often of many 
months. These have increased upon her of late, bat rather in 
duration than in frequency. They have come on without warning, 
and for the most part without obvious cause; but she thinks they 
have sometimes been induced by dancing and extitment. The 
last attack occurred in the latter part of last year, and continued 
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day and night for about six weeks. Like all ite predecessors, it 
began and ended suddenly. The palpiigtions have always been a 
cause of distress to her; but have Pea her from taking 
exercise or performing whatever duties she has had to perform. 
For the last three or four years she has been a Government 
inspector of needlework, and her employment has obliged her to 
spend some hours daily in official work at Westminster, and perio- 
dically to visit various towns in England for the purpose of 
inspecting the needlework at certain schools; and she has 
performed these duties thoroughly, even while the attacks of 
palpitation have been on her, and apparently with injury. What 
has been the rate of the heart’s contractions during the numerous 
attacks she has experienced I cannot say; but in the last one it 
certainly varied between 200 and 260 in the minute. The 
higher number was more than once counted by Dr. Sharkey, who 
was seeing her at that time. - She says that she always feels much 
distressed when an attack first comes on; but that afterwards she 
gets accustomed to it, and the distress diminishes; and that she 
cannot lie on her back or left side on account of the unpleasant 
throbbing of her heart; but otherwise is unconscious of its rapid 
action. Her main complaint is that when the palpitation is on 
her she always feels irritable, fidgety, and in a hurry as if (to use 
her own expression) she was impelled “ to do three days’ work in 
one.” Phe has not been troubled with shortness of breath. 
She has nover had rheumatism, chorea, enlarged thyroid or exoph- 
thalmos. She has not been hysterical, and the catamenia have 
been regular. 

Her present attack, as has been stated, came on suddenly ten 
days ago, and has continued ever since, her pulse ranging the 
whole time between 200 and 250 in the minute. She has had 
an irritating cough upon her for some days, which seems to have 
added to her discomfort; and consequently for a day or two she 
has remained at home. 

She was a healthy-looking woman, apparently not suffering much 
distress ; and indeed no one to look at her or to converse with her 
would have thought there was anything the matter with her. 
There was no lividity or puffiness of face, no distress of breathing. 
Now and then, however, she had a rather violent paroxysm of 
opughing, attended with little or no expectoration, On examining 
the chest, the heart was found to be beating at the rate of 216 in 
the minute, and regularly. Its sounds were short and sharp, and 
quite free from murmur. The apex of the organ was not dis- 
placed; and the precordial dulneas was not enlarged; but the 
pulsation of the heart was diffused. The lungs were resonant and 
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the respiratory sounds gvere normal, There was no sign of 
abdominal affection. Th@urine was free from albumen. She was 
eating and sleeping fairl} well. I may mention here that she 
was a singularly bright, intelligent and well-informed woman; 
and not only took great pleasure in her official duties, but was 
generally well-informed, and could talk sensibly and pleasantly, 
and with piquancy, on many subjects. 

The next time I saw my patient was on the 8rd of May, I 
called on her at her office late in the afternoon. She had been 
performing her daily duties ever since I last suw her; and now, 
having been at her post fully employed from an early hour in 
the morning, was preparing to leave. She looked well, conversed 
freely and without difficulty, and said that she felt well but for 
the feeling of unrest, and the impulse to hurry, which were always 
present when her heart was acting rapidly. The heart- was 
beating at the rate of 208 in the minute; and had been going on 
thus without intermission for twenty-two days. She still had a 
little cough. 

I did not see her again until the 30th of May. I learnt then 
that she had awoke on the morning of the 5th of May with her 
pulse at 120, and feeling quite well; that in the course of the 
day the pulse had fallen to its normal rate, varying between 70 
and 80; and that for five days she continued absolutely healthy. 
This subsidence of the rapid cardiac action was not due to any 
obvious cause. She had been working hard and sleeping badly 
down to the very moment of its oocurrence.: On the 10th, without 
manifest reason, the morbid action of the heart recommenced 
suddenly, and it has continued ever since. 

She was not feeling well at the time of my visit; she had been 
sleeping badly, her appetite had been poor, she had occasionally 
been retching in the morning, and she had felt weak; moreover 
she had been suffering from cough. But she had been doing her 
work thoroughly, and contemplated starting on a visit of in- 
spection to Durham, Liverpool and some other towns. Her heart 
at this time was beating regularly, and at the rate of 232 in the 
minute. There was no murmur; the sounds were quite distinct; 
but there was scarcely any interval between the first and second, 
The pulse was weak, and could not be counted at the wrist. Her 
breathing .was quick, but I was unable to determine its ratg 
because it always underwent unintentional modification when 
I tried to count it. But she did not complain of dyspnea, 
and spoke as usual freely and without difficulty. „There was 
no lividity or anasarca. The lungs were normal. 

On the ist of June she started alone for the north, as she had 
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intended, and visited amongst other towns Durham, and lastly 
Liverpool. She felt ill when she lef * London, and continued 
feeling ill during the whole of the e she was away. She 
suffered from a noisy, distressing and paroxysmal cough. On the 
4th of June for the first time in her life her legs became œdema- 
tous, and the œdema increased during the rest of her journey. On 
the 9th she spent six hours in inspecting a school at Liverpool; 

~ but she did it with difficulty, and in the evening was brought up 
to town by her brother-in-law, who had been sent for to her from 
London. 

I paid her a visit on the 10th. She was then extremely ill. 
Her breath was short; her cough (unattended with expectoration) 
was vory troublesome and violent; she complained of much pain 
in the precordial and epigastric regions and across the lower part 
of the back. Her tongue was clean, but she had loathing of food 
and frequent sickness; no affection of fauces could be discovered ; 
the lungs were resonant, and the breath-sounds normal; the heart 
was beating regularly and without murmur, at the rate of 208 in 
the minute; there was tenderness below the ribs in the hepatic 
region, and apparently slight enlargement of the liver; and the 
urine was scanty; her legs were edematous, and she perspired 
profusely. 

Afterwards she passed a very restless night, suffering much 

_ from cough and dyspnoea, and from precordial and epigastrio pain. 
And when I saw her on the afternoon of the 11th she was much 
worse than I had yet seen her. She was perfectly sensible; but 
the precordial pain, and distress were so great, her breathing was 
80 diffioult, each recurring paroxysm of cough was attended with 
so much aggravation of her sufferings, and she was so collapsed, 
that her life was believed to be in imminent danger. Her pulse 
was regular, and 240. There were no abnormal cardiac or respira- 
tory sounds. A few whiffs of chloroform gave great relief to her 
cough; and in the belief that her sufferings were largely due to 
over-distension of the right side of the heart and to congestion of 
the liver, twenty leeches were applied to the precordial region. 
These bled freely, and gave her great and immediate relief. 

‘When I visited her. on the 12th, I found that she had had a 
fairly comfortable night, and that she continued much easier. 
But she was very weak, had occasional attacks of dyspnoea, her 
cough, though reduced in severity, continued, and her legs were still 
anasarcous. She did not complain of palpitation, but her heart 
was beating 240 in the minute. Her respirations were 40. The 
urine, for the first time, was found to contain a little albumen, but 
no casts were discovered. The chloroform still relieved her cough. 
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During the next day or two there was no very great change in 
her condition on the whole; she had fairly good nights, owing 
probably to the esd a injection of morphia, her-cough was 
better, but her appetite was very poor, and at times she went off 
into an alarming state of collapse. 

On the afternoon of the 14th she was attacked with agonising 
pain in the region of the heart—so severe that she was constantly , 
clutching at the left breast with her hand, rocking herself to ande 
fro, and crymg out and groaning. She was very pale and ghastly- 
looking, but not distinctly livid. The pain was continuous, was” 
much like that she had suffered from previously, and did not 
appear to be true angina pectoris. The inhalation of nitrite of 
amyl was had recourse to, however, and with some degree of 
benefit. Chloroform was subsequertly employed. And between 
them, these remedies, and the application of dry mustard to the 
' chest, gave considerable relief. During this time her pulse was 
208, and her respirations 40; and for the first time I detected a 
little crepitation at the base of the left lung. Her temperature 
was 100-4, 

About 7 pat. Dr. Floyer gave her 30 grains of bromide of 
potassium, and at 7.40 injected one-cighth grain of morphia, after 
which she had some sleep. About 9.80 she awoke, and felt what 
she termed a “lilt” in the region of the heart, or as if “one of its 
cogs was broken,” sho became at the same time more faint than | 
she had ever felt before, and thought she was dying. Her 
sister came to her at once, and found her almost insensible and 
perfectly quiet, with cold extremities and imperceptible pulse. A 
minute or two later her brother-in-law arrived. She had already 
rallied somewhat; but she was still much prostrated, her hands 
were cold and clammy, and her surface generally perspiring 
profusely. Her pulse had fallen to 186. She soon recovered from 
her collapse, and subsequently passed a comfortable night. 

On the next day, the 15th, she was much better than she had 
been for some time. She had little or no distress of any kind; her 
appetite had improved ; her cough had almost subsided; she had 
no pain; she looked bright; her pulse (which could be easily 
counted at the wrist) varied between 128 and 132; the temperature 
was 99; and the urine (which had a specific gravity of 1008) was 
free from albumen. I thought, also, that the dropsy of the legs 
had diminished. A 

From this time down to the evening of the 28rd, the improvement 
seemed to be maintained, if not to progress. She slept fairly well, 
and for the first time since her journey to the nortle was able to 
lie down; her appetite improved; her pulse varied from 112 to 
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128; and she “felt at peace.” Also fhe dropsy ER to be 
diminishing. . But her cough became g little more troublerome;. 
there was some crepitation at both and her temperature was 
febrile, on one occasion rising to 102. On the 28rd she had seemed 
as well as she had been during the previous few days. In the evening 
she took 20 grains of chloral, and slept comfortably for an hour or 
two. Then she woke up suddenly with a severe stitch in the right 
side of the chest; shortly afterwards had a very severe and painful 
attack of coughing; and while it was in progress felt a sudden 
throb in the region of the heart. The pulse at once jumped to 180 
or 185 in the minute; and all the old sense of nausea, distress, and 
hurry returned. When I saw her on the afternoon of the 24th, 
she looked ill; her tongue was coated, and her appetite gone; she 
still had a stitch in the right side, and was breathing 40 in the 
minute; and her pulse varied between 200 and 208. There was 
no dulness on percussion over the lungs, but loud pleural friction 
was audible over the whole front of the right side. Her tempera- 
ture was 100. Ten leeches were applied to the affected side, and 


` much relief to her symptoms ensued. 


For the next fortnight there was no material change in her 
condition, excepting that during the whole time her cough, which 
was troublesome, was attended with hemoptysis. The blood was 
mixed with mucus, was variable in quantity, but never abundant, 
and generally brownish or rusty-coloured. It was evidently the 
hemoptysis of pulmonary apoplexy, to which the pleurisy also no 
doubt was due. The pain and friction in her right side subsided, 
and the sickness and loathing of food diminished. But her pulse 
continued at the rate of 208 in the minute; her breathing was 
somewhat rapid ; and it was thought there was a little fluid in the 
left pleural cavity; she complained at times of pains in the hepatic 
region; the swelling of the legs continued, although it was thought 
that it was gradually diminishing; and her temperature remained 
elevated by a degree or two. It may be added, that the action 
of the heart continued to be regular; that no cardiac murmur 
was evér detected; that there was no clear evidence that the 
organ was enlarged; and that the veins in the neck were not 
dilated. 

I was sent for on the morning of July 10th, and reached her at 
1,30 r.m. I learnt that she had been attacked during the course of 
the previous night with extreme dyspnma, which had continued. 
When I saw her she was moribund. She was sensible, but disin- 
clined to answer questions ; she was breathing quickly with rattles 
im her thro&t, moaning and frequently calling out for relief; her 


' face was extremely pale, her extremities were cold and her pulse at 


you. xX. N 
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the wrist could not be felf; but her heart was acting regularly, 
and still about 200 in the minute. She died at 3 r.m. 
No autopsy was made. V 


My fifth case possibly does not belong to the same category 
as those which precede; at any rate irregularity of cardiac. 
action was as marked’ a feature as frequency of action, and 
the palpitation (so far as I know) was persistent. The patient 
was a spare, healthy-looking, elderly man, accustomed to field 
sports. He had had, he said, “a sunstroke” a year previously, 
and had been liable to headaches ever since. Five or six 
months before I saw him, it was discovered accidentally that 
there was something wrong with his heart. I saw him on 
two occasions, and on both found his heart beating irregularly 
at the rate of between 144 and 148 in the minute. He was 
not nervous at the time, had no cardiac discomfort, and 
indeed (excepting for the fear that he had heart disease, as 
he had been told he had) felt and looked quite healthy. 
There was no evidence of enlargement of the heart and no 
murmur. And he assured me that within the last few weeks 
he had run three miles in twenty minutes without distress. 


Oase V.—Sunsiroke (?)—Headache—Rapid Action of Heart. 


` Mr. S.a spare, healthy-looking country gentleman, aged 65, 
accustomed to shooting, riding, and out-of-door exercises, called 
upon me on the 21st of June, 1886. He has had excellent health 
down to a year ago, when on a very hot day, being on the sea- 
shore in commend of a Volunteer Artillery Corps, he had what was 
called a sunstroke. What the symptoms were, beyond severe 
pain at the top and back of the head, I do not know. He does not 
appear, however, to have had a fit. This pain continued for three 
weeks, and since that time he has been liable to frequent reour- 
rences of it. For some time past it has been a dull aching all 
round the head, but mainly on the left side, where it becomes 
acute when he sneezes or coughs. It is generally absent at night 
and in the early morning; but it comes on after luncheon, anti 
increases until bed-time. He sleeps well. He suffers slightly 
from indigestion, and his appetite is not very good. For two 
months in the early part of the year he was confined to bed with 
some inflammation of the right big-toe, This was, so far as I can 
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make out, certainly not gout. He has suffered from occasional 
rheumatic (?) pains for years. It is sgated that the medical man 
who attended him when his foot was bgd, detected “ slight valvular 
disease of the heart.” 

At the time of his visit he was feeling very fairly well; and I 
should have regarded him as being healthy had not I found his 
heart beating at the tate of 144 in the minute, and somewhat 
irregularly. He did not appear to be, and said he was not, 
nervous; and, indeed, his cardiac pulsations underwent no change 
during the whole of our interview. He was not-himself conscious 
that there was anything unusual in the action of his heart; had 
~ no uneasy sensation in the precordial region, and had no shortness 
of bréath. He assured me, in fact, that within the last few weeks 
he had run three miles in twenty minutes, without the least 
distress. There was no evidence of enlargement of the heart, and 
no trace of murmur. All his other organs appeared to be 
perfectly healthy. His urine was free from sugar andalbumen. I 
ordered him a mixture containing digitalis, iron, and ammonia, 
and some cannabis Indica, in the form of a pill. 

On the 30th I saw him once more. There was no material 
change. His heart was beating at the rate of 148, and apparently 
quite regularly; but the beats at the wrist were unequal in force, 
and occasionally imperceptible, so that the radial pulse felt 
irregular. No cardiac murmur, no dyspnova, no anasarca. He 
complained only of headache at times, lassitude, and impairment of 
appetite. i 


Mr. O., my next patient, called on me about a week later 
than the last. He had consulted me in 1879, at which time 
his heart was acting with much irregularity and frequency. 
Although I could discover no definite sign of heart disease, 
and he complained little of distress, I confess I took an 
unfavourable view of his case. He got well, however, while 
‘taking iron and digitalis. In 1883 I saw him again, when 
he was suffering from a similar attack; and he informed me 
that he had had such attacks occasionally ever since I had 
seen him. When he came to me in June, 1886, he looked, 
and on the whole felt, well; but his heart was beating with 
slight irregularity at the rate of 168 in the minute; and he 
furnished me with a written statement of the number and 
duration of attacks of palpitation he had had during the 
previous eighteen months. From that time until his death 

N 2 
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in June, 1887, the actionwf his heart continued irregular and 
rapid ; and although neveg so far as I know, attaining 200 beats 
in the minute, frequently I believe presented a rate of 300 
beats per minute for a few seconds at a time. He continued 
apparently well (excepting for the rapid action of his heart) 
- until about a month before his death, when the ordinary 
symptoms of obstructive heart disease came on. 


Case VI.— Paroxysmal Hurry and Irregular Action of Heart of Seven 
Years’ Sianding— Death. 


Mr. O., a short, healthy-looking, commercial gentleman, about 
38 years of age, called on me on the morning of the 28th of 
June, 1886. He told me that he had been attacked suddenly on the 
25th with violent palpitation of the heart, which had continued 
without intermission ever since. It came on without definite 
cause. He has felt poorly and disinclined for work, and indeed 
has taken a holiday from business, but has not felt seriously ill. 
On presenting himself before me, he looked, and spoke, and acted 
exactly as a healthy man thight do; there was no obvious distress, 
no hurry of respiration, no congestion or lividity of face, and no 
anasaica. But his pulse was 168 in the minute, and slightly 
irregular. The precordial distress was not more extensive than 
normal; and the apex of the heart impinged in the usual place. 
The sounds were short and sharp, and quite free from murmur. 
There was no further evidence of disease anywhere. 

About the year 1875 he had syphilis, fullowed by secondary 
symptoms, which have never recurred. In Sept. 1879, he was 
brought to me for consultation, by Dr. Johnstone English. Two 
months previously he had begun to complain of uneasiness at the 
pit of the stomach, supposed to be due to indigestion; this had 
continued, and it was discovered that his heart was acting with 
great irregularity. At the time of his visit to me he was pale, he 
complained of slight shoriness of breath, his urine contained a 
little albumen, and his heart was acting very rapidly and with 
much irregularity. But I could discover nothing else. He had no 
cough, no anatarca, the lungs weie free from congestion, and the 
heart was apparently of normal size, and its sounds were unattended 
with murmur. 7 

I was much puzzled abont the case, for there was nothing what- 
ever in the bistory (excepting the previous attack of syphilis) to 
suggest a cause for the symptoms, and there was nothing to prove 
the presence of organic heart disease. It was agreed, however, that 
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he should abstain from business (which he had been attending to 
hitherto) for a month, and should ee | iron and digitalis. He got 
apparently quite well in a short time? 

In November, 1883, he called upon me again. He told me he 

* had had good health, excepting that at irregular intervals he had 
had attacks of palpitation, which were always relieved by the 
medicine which Dr. English and myself had prescribed for him. 
He was now suffering from an attack. He complained of a little 
shortness of breath in going upstairs, and that he was conscious 
of the beating of his heart. But otherwise he felt well, and he 
looked well. There was no anasarca. The heart was beating 
very quickly and irregularly, and no murmur was to be detected. 
No definite cause could be assigned for the attack, unless it was 
that he had been sitting up late. He was a bachelor, and I 
suspected his habits were irregular. 

When he came to me in the present year, he told me that he had 
continued liable to attacks of palpitation; and he furnished me 
with the dates and durations of his attacks since the beginning of 
1885, as follows :—March 30th, 36 hours; April 18th, 33 hours; 
May 19th, 18 hours; July 29th, 57 hours; August 2nd, 4 hours ; 
October 22nd, 46 hours; Nov. 25th, 44 hours; Jan. 6th, 30 hours; 
Jan. 31st, 22 hours; Feb. 24th, 12 hours. He could not always 
assign a cause for the attacks, but occasionally he thought they 
followed a little over-indulgence. They seemed always to be 
benefited by recourse to the iron and digitalis. 

He called upon me again on the Ist of July. He had not been 
feeling well; but had slept well, and looked well. His pulse was 
beating between 120 and 130 in the minute, and was very irregular. 
On the 7th he again paid me a visit. He was much better; and 
ate, slept, and looked well. But he still complained of a little 
cardiac discomfort. The pulse was irregular and beat 80 times in 
the minute; but if it had been acting regularly at its generally 
prevalent rate, the beats per minute would have been 100. His 
normal rate of pulse, he told me, was about 60. He had been 
taking his old prescription. It was decided that he should take a 
few weeks’ holiday on the Continent. 

Termination of the Case—The above case was written out for 
publication, together with several of the other cases, very nearly 

12 months ago. The patient has died since, and I here add a brief 
statement of his subsequent history. 

After I saw him in July, he went to Zermatt for a month. 
He did not climb, but habitually walked three or four miles a day; 
and returned benefited in general health by his trip, but still 
with a rapid irregular pulse. 
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He called upon me in thedlatter part of February of the present 
year, complaining of what he called indigestion. This seemed to 
consist mainly in an aching fain across the upper part of the belly 
induced mainly by taking exercise. The heart was beating irre- 
gularly, 160 in the minute; and I thought the abdominal pain was 
due to hepatic congestion. On the 2nd of April I saw him again. 
He was still complaining of abdominal pain; but in other respects 
felt, and he looked, well. I examined his heart very carefully on 
this occasion. Its action was very irregular, presenting two 
distinct alternating rhythms, each lasting for two or three seconds. 
In the one the heart was beating at the rate of 80 to 100 in tho 
minute; in the other, at the rate of at least 240. There was 
diffused cardiac pulsation, but the precordial dulness was not 
enlarged, the apex beat in iis normal situation; there was no 
murmur, and the second sound at the left base was not accentuated, 
On May 4th he paid me another visit. He still had the epigastric 
pain, and for two days had been suffering from diarrhea. J again 
examined his heat carefully. It was beating as before. But on 
several occasions during the brief periods in which it was beating 
most rapidly, I counted quite distinctly at least ten beats in two 
seconds; so that quite certainly, although the heart was not 
accomplishing more than about 160 beats in the minute, these were 
frequently at the rate of 300 per minute. After this he went to 
the Isle of Wight for a few days; but he became very ill there, 
and returned to London in the middle of May, suffering from great 
difficulty of breathing, general anasarca, and pain and tenderness 
in the region of the liver. He was livid, aud his urine presented 
a trace of albumen. Dr. Wilbe was called in to attend him, and I 
met him in consultation. It is sufficient to say that, although the 
pulse on the whole became more slow and regular, tho usual 
symptoms of obstiuctive cardiac disease continued ; pleurisy with 
effusion on the right side, for which he had to be tapped on two 
occasions, supervened ; and he died on the 9th of June. No post- 
moitem examination was permitted. 


My seventh case is in many respects the most interesting 
of the series. The patient was a young man, whose illness 
apparently dated from a strain twelve years before. There 
is some reason to believe that, ever since that time, he hade 
had occasional attacks like that for which he came under 
my care. This had already lasted three months when I saw 
him; he had only been laid up, however, for six weeks, and 
latterly he had had some œdema about the ankles. During 
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the earlier part of his stay in the Hospital, his pulse varied 
in rapidity, often rising to 250 og 260 in the minute, and 
often presenting considerable irregularity of action, the beats 
at such times being apt to present sudden alternations of 
rate between 240 or 250 and half that number. At this 
time he complained of sickness, aching across the upper 
part of the belly, and attacks of faintness, associated with 
lividity and dyspnoea; moreover, the slight anasarca con- 
tinued, a little albumen appeared in the urine, and he spat 
a little blood. After a short time he was treated with iron 
and digitalis, and much benefit resulted; for although his 
cardiac pulse continued variable, at times quick and at times 
irregular, it became comparatively slow after a few days, and 
then fell to 50 or 60 in the minute. On one occasion it sank 
to 84. With this change the other symptoms of cardiac 
disease (anasarca, hemoptysis, albuminuria, &c.) all disap- 
peared, and he left the hospital apparently well at the end 
of a month. He thenceforth visited me at intervals as an 
out-patient. For a month he remained at home, and then 
resumed his occupation. While thus attending, he reported 
himself as being on the whole fairly well, but liable to attacks 
of faintness and palpitation. At the time of his visits to me 
his heart was often found beating at the rate of only 70 or 
80 in the minute; but it was liable to be irregular in its 
action, and its rate would often rise suddenly to 250 or 260. 
On one occasion I counted the cardiac beats to be 308 in 
the minute. On the whole the patient seemed to be going 
on well, but twelve weeks after he first came under my care, 
and at a time when he seemed to be in the enjoyment of 
good health, he died quite suddenly. It was noted during 
life that the heart was enlarged, and that always when it was 
acting at a healthy rate there was a systolic murmur at the 
apex. It was believed, however, that the valves were really 
healthy.’ At the autopsy the heart was found to be somewhat 
Targe and dilated; but the muscular tissue and the valves 
were healthy, and the ventricles were empty. 
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Case VII.—Rapid Actin of Heart—Sudden Death—Autopsy. 


Arthur W., a draper’s assistant, 19 years of age, was admitted 
into St. Thomas’s, under my care, on the 4th of December, 1886. 

He has had most of the ordinary diseases of childhood, but 
never any serious illness. When 8 years of age he took part 
in a paper-chase, but after running across two or three fields, 
had to stop.suddenly on account of a severe pain in the region of 
the heart. He leant against a tree, and was speechless for some 
minutes; but was able to walk home. After that, running was 
prohibited for a time. He seems to have been liable to palpi- 
tation on exertion, especially on running up-stairs, ever since; but 
has otherwise had excellent health up to three months ago, from 
which fime he dates his present illness. 

He was then attacked with general aching pains and sense of 
poorliness, some cough, and shortness of breath. The symptoms 
persisted, but nevertheless he continued to follow his employment 
for six weeks. -At the end of this time, his abdomen was swollen, 
and his legs were oedematous, and his palpitation and dyspnma 
had increased. Latterly, too, he has complained of aching across 
the upper part of the belly, and of vomiting. He has had 
syphilis. 

The patient was a tall, well-made, and, on the whole, healthy- 
looking man, complaining of sickness, cough with slight expec- 
toration, shortness of breath, palpitation, and swelling of the 
lower extremities. His face was somewhat pale, with perhaps 
just a trace of duskiness, and there was slight cdema about the 
ankles; the thyroid body was not enlarged, and the eyes were not 
prominent. At the time of admission it was noted that the heart 
was beating between 240 and 250 to the minute; that pulsation 
could be felt and seen over the whole precordial region, and that 
the cardiac sounds, which were quite distinct, were free from 
murmur. The precordial dulness was somewhat extensive, be- 
ginning in the third interspace above, and extending slightly to 
the right of the sternum, The apex impinged in the 5th interspace 
about half an inch outside the nipple. The lungs were resonant, 
and, excepting that on deep inspiration some finish crepitation 
was audible at the right base, the breath-sounds were healthy; 
expectoration slightly tinged with blood; respirations 82. There 
was no ascites or evidence of enlargement of abdominal organs. 
The urine had a sp. g. of 1025, and was free from albumen. 
Tongue clean, appetite good, bowels regular, temperatine normal. 

Dec, 5th, 2 P.u—The pationt has had several attacks of 
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fainting during the morning. They are said to have been 
attended with dyspnea, and temporary stoppage of the heart, 
followed by over-violence of action. en I saw him tho pulse 
at the wrist was irregular and impossible to count. On listening 
over the precordial region the heart’s action was found also to be 
irregular and very rapid. For periods of ten seconds or so at a 
time it was beating at the rate of 200 in the minute; then a 
strong beat would occur, and the pulse would drop for some 
seconds to a rate of 108; and again, after a short time, another 
thrub would come, to be followed by renewed over-rapidity. ‘I'his 


` alternation of very rapid and comparatively slow pulsation con- 


tinued during the whole time he was under observation. On one 
occasion the beats fell to 84. At 4 P.a. he was complaining of 
feeling faint, and his heart was beuting at 250 in the minate. 
His breath was short. 

Dec. 6th.—He had several attacks of sense of suffocation and 
faintness during last evening and night. They came on for 
the most part as he was dozing off, and prevented him from 
sleeping. About one o'clock in the morning he was in great 
distress ; very restless, and wanting to get out of bed. He had 
half a drachm of aromatic spirits of ammonia and ten minims of 
tincture of digitalis given him, and became easier in the course 
of half an hour. The heart, when it was examined this morning, 


_ was beating at the rate of 164, and regularly. He has been 


complaining of nausea, and his feet are still edematous. 

Dec. 7th—Pussed a better night; had no return of faintness. 
When examined this morning the heart’s beats were 182 in the 
minute; at half-past three in the afternoon they were 208. 
Cough better, expectoration less ; urine sp. g. 1025; no albumen. 

Dec. 9th.—Improving ; but heart beating 224 in the minute. 

Dec. 11th.—Seemed better all yesterday; but became poorly 
during the night; was restless, and suffered from nausea, siok- 
ness and diarrhea. In the early morning the cardiac pulsa- 
tions were 256; at 11 a.m. the cardiac pule was declared by 
himself, and said by the sister of the ward, to be very slow, At 
noon, however, it had risen to 264. The respirations were then 28, 
and sighing; and the pulse could not be felt at the wrist; skin 
dry. Midnight—Was sick at 4 pu. During the evening has 
suffered from dyspnoea and palpitation; face now congested, lips 
and eyelids bluish; skin cool, perspiring; very restless and 
thirsty ; heart’s pulsations 256; respirations 28, and sighing; has 
spat a little bright blood. Ordered fifteen minims of tincture of 
digitalis. 

Dec. 12th—An hour and a half after taking the digitalis 
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he lost his lividity ; folteeasier, and inclined.to sleep; but the 
heart’s action remained rapid. Afterwards passed a fair night, 
and was tolerably comfortable in the morning. At 10 a.. the 
caidiac pulse was 200; at 2 p.2.-220; the urine for the first time 
presented a trace of albumen. Ordered ten minims of tincture of 
digitalis, five grains of tartrate of iron, with infusion of calumba 
every four hours. 

Dec. 14th.—The patient is much better; no recurrence of 
dyspnoea ır faintness, and no return of hemoptysis; no albumen 
in urine. Ho says that he feels “like his old self.” But the 
pulse is still rapid. In the morning the heari’s beats were 
counted at 168. At 3 p.m. the heart was again examined; it was 
then acting irregularly; at one time at the rate of 168, at another 
at that of 192, with short intervals of uncertainty. 

Dec. 17th.—The patient has been going on well. The heart, 
however, has been acting variably, and, on the whole, rapidly. 
The cardiac beats have ranged from 120 to 132. At the present 
time the action is generally regular; but occasionally there are 
series of alternate strong and weak beats, the former only causing 
perceptible pulsation at the wrist. 

Dec. 19th.—Doing well, and feels well. Pulse 60, regular and 
soft; no anasarca. 

From this date until he left the hospital on the 5th of January 
he continued to feel in his ordinary good health ; all faintness and 
dyspnea, cough and anasarca, had disappeared ; his appetite was 
good, his urine free from albumen, and he slept well. The heart’s 
pulse was usually regular and about 60 in the minute; occasion- 
ally, however, it went down to 52, or rose to 78. On one occasion 
(December 21st) when I came into the ward the cardiac beats were 
only 34 in the minute: and the patient, though otherwise feeling 
well, complained of his heart thumping ; consequently, the mixture 
containing digitalis, which hitherto he had been taking every 
four hours, was directed to be given thenceforth three times a 
day. On another occasion, while examining his heart (which was 
then acting regularly 60 times in the minute), I made him hold 
his breath for a few seconds, when immediately its action became 
irregular, presenting alternate strong and weak beats, at the-rate 
(in combination) of 80 in the minute. The irregularity suddenly 
ceased after some seconds, and the rhythm and rate of movemené 
returned to their previous condition. 

When the frequency of the heart’s action’ became permanently 
reduced, a soft systolic murmur was recognised at the apox. This 
had never been detected while the heart was acting rapidly, and 
was never observed to be absent when the organ was boating 
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slowly. It was perfectly distinct, but wag inaudible in the back. 
All the other cardiac sounds were normal; and the second sound 
at the left base was not accentuated. ° 

During the times at which the heart was aoting rapidly, thore 
was diffused pulsation over the precordial region. This I ox- 
amined particularly on two or three occasions, and came to the 


e conclusion that the impulse corresponding to the surface of the 


‘right ventricle was synchronous with the apex beat. When 
the patient left the hospital, the heart's apex was situated just 
internal to the nipple. The radial pulse, excepting when the 
heart was beating slowly, was always very small and very 
feeble, and seemed to be irregular. It did not admit of being 
counted. 

During the patient’s stay in the hospital, his temperature roso 
on one or two occasions to 99, or a little more, and on one or 
two fell to close upon 95. It usually ranged between 97 and 
98°6. 

When he left he had gained flesh, and he looked, and (save for 
the presence of the mitral systolic murmur) might have passed 
for a healthy man. 

After his discharge on the 5th, the patient romained quietly at 
home for a month or so, and then resumed work as a linen-draper’s 
assistant, travelling every day three or four miles backwards and 
forwards between his home and place of business; and he came to 
my ward as an out-patient on several occasions. The following 
are the subsequent notes that were taken. 

Jan. 7th—Woke up at 6 am. yesterday morning with pain in 
the chest, and palpitation lasting about 10 minutes, and ceasing 
abiuptly with a few forcible beats. Cardiac pulse counted 
immediately after he had walked up-stairs to the ward, and found 
to be 264,and regular. A little later it had rigen to 288. Shortly 
afterwards, having rested for a while, the pulse had dropped to 84. 
Half a minute later it was 116, but irregular. After lying down 
fur a short time it was 72, and :egular. No murmur heard while 
the heart was beating rapidly. Pulsation diffused over whole 
cardiac area. Ferri Tart. gr. viij; Tinct. Digitalis mx; Inf. 
Calumbæ 3j; t.d. s. 

Jan. 18th.—Has had many attacks of palpitation both night and 
day, and there is a little return of mdema. At the present moment 
he feels well, but the heart is beating irregularly. Tinot. Digitalis 
mxv; ex haust. 

Jan, 28th.—On the 26th, when getting into an omnibus, had an 
attack of faifitness, lasting a second or two. Thinks he lost con- 
sciousness. But he has, on the whole, been much better than he 
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was previous to the last visit. Indeed, although his heart is 
beating atthe rate of 220 in the minute, he is not conscious of 
palpitation, and feels and‘looks well. 

Feb. 11th.—The patient has continued much better. But while 
under examination he complained of palpitation, and of a slight 
sense of faintness. During his visit the heart was acting regularly 
on the whole, but with extreme rapidity; on several occasions I e 
counted the beats at 256 in the minute, and on several they varied® 
distinctly between 300 and 308. During the examination he was 
standing up, and made no complaint. But on looking at him, his 
face seemed rather dusky, and I made him lie down. After a 
short time I examined him while he was still recumbent, and 
found his pulse at the wrist 64; the heart’s beats being double 
that number, and alternately strong and feeble. 

Feb. 18th.—Has continued to feel woll, palpitation came on as 
he stood up to be examined, and the heart's beats were then 256 in 
the minute. 

Feb. 23rd.—On this evening I got the patient to attend a 
meeting of the Neurological Society. He felt and looked perfectly 
well, His heart was beating regularly, and not rapidly, when he 
first entered the room. But soon the beats rose temporarily to 
about 240, and many of the members had the opportunity of 
verifying the fact. Several also of the members verified the 
presence of an apex systolic murmur when the heart was acting 
slowly. 

After this he continued apparently very well. On the 26th 
(Saturday) he was engaged in business till midnight, and went 
home afterwards. The next morning (Sunday) he got up feeling 
quite well. He ate a good breakfast, and at one a good 
dinner; after which he went upstairs and played upon the piano. 
Suddenly the music stopped, and a fall was heard. On entering 
the room immediately afterwards, his friends found him lying on 
the floor dead. 

Awopsy on the fourth day after death. Body much decom- 
posed ; some old pleuritic adhesions; lungs healthy ; pericardium 
healthy ; the heart generally was somewhat enlarged and dilated, 
and weighed 172 oz. Its muscular tissue was soft and flabby 
(doubtless from decomposition). The valves were perfectly 
healthy ; all the cavities were nearly empty. Examined micyo- 
scopically the muscnlar tissue showed no sign of degeneration. 

There was no evidence of disease in any of the abdominal 
viscera. 

The nervous centres were healthy, as were also tho vagi and 
sympathetic cords in the neck and thorax. 


“IN PERSONS OTHERWISE APPARENTLY HEALTHY. 189 


Besides the above cases I have, since I haye been on the 
look out. for them, seen several which are obviously of the 
same class, but whose significance I should probably have 
formerly overlooked. The following is one of the most 
interesting and typical of them : 


eo 
e 


Oase VIIL— Paroxysmal Palpitation apparently due to Strain. 

I was asked last February, by a medical friend of mine, to see 
with him the wife of another medical man whom he was attending. 
She had had excellent health up to ten days before, and had 
certainly never suffered from undue shortness of breath, or shown 
any signs of cardiac disease. At the time referred to, she was lift- 
ing a heavy box, when suddenly and quite without warning she 
experienced a sense of distress in the region of the heart, accom- 
panicd with faintness and oppression or difficulty of breathing. 
Since that time the attacks, lasting individually from a few seconds 
toa few minutes, have been of frequent occurrence, especially in bed. 
In bed, indeed, their constant and rapid recurrence has kept her 
awake all night, It was observed by her husband that during 
them her pulse was extremely irregular, and it seemed to him that 
(judging by the pulse at-the wrist) the cardiao intermissions were 
frequently of several seconds duration. I received this history 
(which was subsequently confirmed) as my friend and myself were 
driving to the patient’s house, and suggested to him that most 
probably these intervals of apparent inaction of the heart were really 
periods during which the heart was beating with extreme rapidity, 
though also with extreme feebleness. When I saw her she struck 
me as a. well-nourished, healthy-looking “woman; she had no 
difficulty of breathing, and was not in any physical distress, Her 
lungs were healthy and resonant. The precordial dulness was of 
normal dimensions, and the heart’s apex in the usual situation. 
Its sounds were healthy, save for the presence of a alight and soft 
systolic murmur in the aortic area; there was no evidence what- 
ever of dilatation or enlargement of the heart; or (excepting 
the murmur) of any disease either in the valves or in the large 
vessels, There was no anasarca, and the urine was free from 
albumen; the pulse was regular, and about 100 in the minute, 
But during my interview with her, periods of regularity and 
comparative slowness of cardiac action alternated - frequently 
with attacks (varying in length between 5 and 20 seconds) of 
marked irregularity. These generally began with one or twa 
powerful beats, which were followed by beats at the rate of 
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between 200 and 250 in the minute. No pulse was perceptible at 
the wrist while the heart was acting thus rapidly. She had no 
pain at these times, but complained of a feeling of much distress, 
I saw the lady again at the end of April, and learnt that she had 
improved since I saw her, that for two or three weeks, while sho 
was at the seaside, she had been almost entirely free from palpi- 
tation, and in her ordinary good health, but that during the last 
week or two (since her retuin to town) the attacks of palpitation 
had recurred. She had been taking liquor arsonicalis, but not 
iron or digitalis. She was at her best when I visited her, felt and 
looked well, was free from anasarca, had no dyspnoea, and the 
cardiao murmur, which I had recognised on the previous occasion, 
had disappeared. She had noticed latterly (as she had done before) 
that the palpitation came on chiefly at night time, and when lying 
down ; and she lay on the bed while I was with her, in order to 
bring it on. But only two or three slight attacks of irregularity, 
lasting for a second or two at a time, occurred. Sho stated that 
when lying down she could arrest or prevent the palpitation by 
placing a cushion or pad under the loins, so arranged as to cause 
the back to be strongly arched backwards, 


A case also, which I evidently formerly misinterpreted, 
has recently come under my observation in consultation 
with Dr. Clothier : 


G 


Case [X.—Paroxysmal Hurry of Heart of Fourteen Years’ Duration— 
Death mainly from Bronchitis. - 


This patient was an elderly lady living in Wales, whom I had 
known for 17 or 18 years. She had come up to London on a visit 
in the latter part of April of the present year. She was then in 
her usual state of health; but after a fortnight she seems to have 
caught cold, and to have contracted a sharp attack of bronchitis. 
I was asked to see her on the tenth day. At that time she was 
very ill, had much dyspnoea (her respirations were at the rate of 
40 in the minute), had a frequent cough without much expectora- 
tion, and presented very slight anasarca. The urine was free 
from albumen. Her chest was resonant, but there was some 
crepitation atthe bases. The cardiac pulsations were irregular, ayd 
224 in the minute, the sounds being free from murmur, and the 
organ (so far as I could make out) of normal size. The pulse at 
the wrist was imperceptible. Her temperature was normal, and 
she was quite sensible. The case went on badly, dnd she died 
three days later of a combination of asphyxia and debility. 
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Between 14 and 15 years ago I wag staying at her house in 
Wales, and was called up at night on one or two occasions, when 
she appeared to be suffering from what I then supposed to be 
angina-like attacks, and was, I thought, in great immediate danger. 
The heart was acting rapidly and irregularly, and I believed that 
she had serious organic cardiac disease. She recovered from these 
attacks; and I do not know (although I saw her on the average 
every year or two) that I ever examined her heart again. I heard, 


“however, that she still suffered, from time to time, from similar 


attacks to those in which I attended her. But nevertheless she 
maintained fairly good health, and I was surprised to observe, year 
after year, that there was no aggravation of her cardiac symptoms. 
‘I saw her a little more than three years ago, and she then seemed 
well and cheerful. 

I have no doubt, guided by my last examination of her, that 
her case from the beginning was a typical-one of functional hurry 
of the heart, and that there never was any organio disease of that 
organ. Whether she would haye died of her bronchitic attack, if - 
her heart had been functionally healthy, may be questioned. 


1. The cases just narrated possibly admit of arrangement in 
several categories. Thus, in some, the action of the heart was 
only extremely rapid; in some, it was rapid and also ir- 
regular ; in most, the attacks of palpitation were paroxysmal; 
and in some the palpitation appeared to be persistent. Un- 
doubtedly the most striking cases (and these first attracted 
my attention) were those in which phenomenal hurry of the 
heart, without obvious irregularity, occurred habitually in 
paroxysms of varying duration, in persons who were apparently 
in other respects healthy. A wider experience, however, has 
satisfied me that there is no essential distinction between the 
cases characterised by simple rapid cardiac action, and those 
in which rapidity and irregularity are combined, and that, 
although the tendency to intermission or remission of attacks 


‘ is a common feature of the disease, the palpitation is always 


liable, sooner or later, to become indefinitely prolonged. 

. In those cases in which the palpitation occurs in paroxysms, 
these come on for the most part without warning, and often 
without obvious cause, last individually from a few minutes to 
several hours, or in some instances for several weeks or 
months, and usually end as suddenly as they began. The 
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intermissions are equally variable in duration, and, especially 
early in the disease, may be continued for many months. 

In speaking of the rapid cardiac action as being in some 
cases regular, in others irregular, I have to confess that I use 
these terms relatively only. In the former class the cardiac 
pulse during the paroxysms may vary, roughly speaking, from 
180 to 300 in the minute, even in the same case; but the 
changes from one rate to another are sudden, and the persistence 
of any one rate of beat is relatively considerable. In the other 
class, the cardiac pulsation is characteristically irregular; that 
is, small groups of slow and strong beats alternate with small 
groups of rapid and feeble beats, each group lasting between, 
say, one and ten seconds. The difference between the two 
cases is very obvious as a clinical fact, but the irregular pulse 
is apt at times to become regular, and by simple shortening of 
the duration of the successive rates of beat, it is clear that 
what seems a regular pulse would become irregular. 

In all cases, as might be supposed, the pulse at the wrist is 
extremely feeble; and even in cases where the action of the 
heart seems regular, the regularity usually does not extend to 
the radial pulse. Indeed, when the heart is acting irregularly, 
the pulse at the wrist is often imperceptible for many seconds 
together, so that without examination of the heart it might be 
assumed that this was motionless during the whole of the 
time. In fact this disappearance of the radial pulse in the 
intervals between groups of stronger beats not unfrequently 
misleads the practitioner in this sense. 

2. On what the undue rapidity of the action of the heart in 
such cases as I have narrated is primarily dependent, is very 
obscure. In most of my cases no definite cause for the 
commencement of the disorder could be discovered; and in 
those cases in which a cause was assigned, it was really doubtful 
if the apparent cause had anything to do with the matter. In 
Case VIII. the palpitation seems certainly to have been 
induced suddenly by over-exertion, and in Case VII. there 4s 
good reason to believe that the malady dated from an attack 
of cardiac distress brought on by running. In my 4th case 
there is no history of violent muscular exertion, but the 
palpitation first showed itself at a time when the patient had 
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much continuous work and responsibility. In another instance, 
Case V., the symptoms appear to have dated from what was 
said to be a sunstroke—an attack, the real nature of which is 
doubtful. In Case VI. there was a definite history of syphilis. 
On the whole, I am inclined to think that the evidence (such 
as it is) points to the origin of the malady in either mental or 
bodily over-exertion. 

3. The question naturally suggests itself, as to whether these 
cases have any relation to hysteria on the one hand, or to 
exophthalmos on the other. In answer to the first question I 
may point out that most of my quoted cases, and, I may add, 
most of the other cases I have met with but have not thought 
it worth while to record, were in men; and that few, if any, 
even of the women presented any hysterical history, or 
manifested characteristic hysterical symptoms. As to the 
second question, I may observe that although extremely rapid 
action of the heart is one of the usual phenomena of exoph- 
thalmos, I have rarely or never observed such rapid action in 
that disease as has characterised the cases brought together in 
this paper, nor have I noticed in it the alternations between 
excited and normal pulsation which was the striking feature 
of so many of them. Atthe same time it is noteworthy that in 


. Case ILI., in which the cardiac pulsations rose to 240 in the 


minute, there was actually a goitre. There was no additional 
evidence, howover, of exophthalmos in her case; and I have 
reason to suspect that the association of the goitre with the 
palpitation was accidental. 

4. One of the most remarkable facts in the history of cases of 
inordinately rapid action of the heart is the capability which 
many of the patients manifest of taking active exercise, and of 
doing their ordinary business even when ‘the palpitation is 
upon them, and the little distress which the palpitation causes. 
This was noticeable even in the case of my first patient, who 
was kept in bed, and at rest, not because she felt ill or in- 
capable of exertion, but becanse the medical man ordered it. 
Mr. 8. (Case V.) was going about apparently well, and assured 
me that shortly before I saw him he had (although 65 years 
of age) run three miles in twenty minutes without suffering. 
Mr. C. also (Case VI.) not only went about his daily business, 

Vou. X. o 
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but enjoyed a trip in, Switzerland. The most remarkable 
example, however, of this phenomenon was Miss J., who up to 
the time at which her cardiac affection induced dropsy and 
other symptons of cardiac incompetence, lived during her 
attacks as she was accustomed to live when she was free from 
them, walked and did important official work daily, and even 
travelled to various parts of the country in pursuance of her , 
duties as a Government inspector. 

No doubt in all cases my patients suffered more or less 
from symptoms referable to the heart, and in some the 
symptoms were distressing and serious. They were mainly 
an uneasy feeling with a sense of fluttering in the precordial 
region, shortness of breath, especially on exertion, and 
faintness ; and, associated therewith, more or less duskiness or 
lividity. Angina-like attacks occurred in one instance. One 
or two patients complained chiefly of a feeling of restlessness. 
And one (Case VL), who always gave a very clear and graphic 
account of her condition, remarked over and over again that 
when the palpitation was on her she always felt irritable and in 
a hurry, and as though she must do two or three times as much 
work in a given time as usual. She, moreover, stated that she 
always experienced much distress at the onset of her attacks ; 
but that this wore off in great measure after a short time, and 
that the sense of hurry and of fluttering in the region of the 
heart alone survived. 

5. On the whole the results of my cases have not been satis- 
factory, and judging from them alone the prognosis of such cases 
is certainly not hopeful. In one or two the disease is still in 
an early stage, and what the event will be remains to learn. 
In two or three the disease has lasted for some years; and the 
attacks have shown a tendency to increase in-frequency and 
duration. But Iam sorry to say that, in large proportion, my 
cases have already proved fatal. 

So far as I know, Cases I. and V. are still in progress; and 
the 8th case is up to the present time doing well, though 
not cured. Case III. was fatal, but it is possible that this was 
not a true example of the condition under consideration ; and 
the 2nd case was also fatal, but the patient was suffering from 
advanced organic heart disease, with probably an aortie 
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aneurism, and his death may be fairly attributed to one or 
other of these lesions. All my other quoted cases have died. 
Miss J. (Case IV.) died of her disease after it had continued 
for fifteen or sixteen years. Mr. C. (Case VI.) died quite 
recently, having been liable to palpitation for about eight 
years. Mrs. J. (Case IX.) algo died very lately, after suffering 
for fourteen or fifteen years. And A. W. (Case VIL.) also died, 
probably at the end of about eleven years after the first 
symptoms of disease showed themselves. 

Miss J. died with the ordinary symptoms of obstructive 
heart disease (namely, general anasarca, pulmonary apoplexy, 
and congestion of the liver and kidneys), which showed them- 
selves for the first time about five weeks before her death, and 
were appatently induced by overwork at a time when her 
heart was acting rapidly. Mr. Cs death was brought on in 
much the same way. His fatal symptoms, which included 
general anasarca, hydro-thorax (for which he was tapped 
twice), congestion of liver and kidneys, lividity and orthopnea, 
appeared only about three weeks before he died. Williams 
died suddenly at a time when, so far as his feelings and 
appearance were concerned, he seemed to be perfectly healthy. 
Mrs. J. succumbed to what appeared to be a not very severe 
attack of bronchitis, the effects of which were obviously 
aggravated by the weakness of her heart. 

Speaking generally of these cases of recurrent palpitation, 
I should be inclined to say, that the prognosis is fairly hopeful 
for those persons who are able to lead quiet lives, who avoid 
mental or bodily excitement and overwork, who protect them- 
selves from catarrhal and other disorders likely to interfere 
directly or indirectly with the equilibrium of their circulatory 
organs, and who nurse themselves with care during their 
attacks of palpitation. And I am disposed to think that, in 
many such cases, the progress of the affection may be arrested. 
I base this opinion partly on the apparently complete restora- 
tion of such patients to health in the intervals between their 
attacks, partly on the long duration of some of their cases 
without the development of any serious cardiac and other 
complication, and partly on the circumstances of their fatal 
attacks when these at length happen to supervene. But it is 
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obvious that patients thus affected run many and continuous 
risks, and that death, either from a sudden faint or from the 
coming on of symptoms of cardiac incompetence or obstruction, 
is always imminent. 

6. What the condition of the heart is in these cases is a matter 
of considerable interest. That such attacks of palpitation as 
I have deseribed may be associated with organic heart disease 
is obvious, from the history of my second case, in which the 
patient was suffering from advanced aortic regurgitation com- 
bined with hypertrophy and dilatation of the left ventricle ; 
and from a case now under my care in which the palpitation, 
coming on for the first time three or four months ago, is 
associated with the presence of a presystolic apex murmur, 
referable apparently to the effects of an attack of acute 
rheumatism which occurred more than fifteen years ago. But 
in most of the cases I have seen there has been nothing to 
show that the heart was structurally affected; there has been 
no murmur, there has been no accentuation of the second 
sound at the left base, and the apex has impinged at the 
usual spot, or so near as it shows that there can have been little 
if any real change in bulk. In the only fatal case in which I 
have obtained a post-mortem examination, the heart was 
somewhat hypertrophied and dilated, but the valves were 
absolutely healthy, and so also was the muscular tissue. In 
this case a systolic apex murmur was recognised during life, 
when the heart was beating slowly, and appears to have been 
due (as was suspected during life) to the mitral valve allowing 
of regurgitation in consequence of the ventricular dilatation. 

My belief is that the affection has no special connection 
with cardiac disease, and that dilatation and hypertrophy 
(when they occur in it independently of valvular mischief) are 
the slowly developed consequence, and not the cause, of the 
functional disturbance. 

In connection with this subject of the condition of the heart, 
it is noticeable that during the attacks of palpitation tlre 
cardiac pulsations are visible over the whole precordial region, 
and that there is visible throbbing in the large arteries of the 
neck, It might be hastily assumed that this extensive and 
apparently violent pulsation implied undue force of cardiac 
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action, But that this is not so is*obvious, both from the 
extraordinary feebleness of the pulse at the wrist, and from the 
very small amount of blood which is pumped at each ventricular 
systole into the arteries. The explanation is probably that the 
cavities of the heart are full of blood, and that the contractions 
of the ventricles are imperfect, so that only a small proportion 
of their actual contents is expelled at each systole. For if 
partial contraction occurs in a full but flabby and elastic- 
walled cavity, as the heart under such circumstances may be 
assumed to be, it is clear that the contraction in one part or 
zone must be attended with a general rise of pressure in, and 
consequent dilatation of, every other part, in which also there 
would be general synchronous pulsation. I believe, from having 
carefully examined several of these cases, that the apex beat 
and its impulse over the cardiac area are actually synchronous ; 
whereas if, as one sometimes witnesses, and especially in cases 
of aneurism of the ascending arch, the pulsations of the 
surface of the ventricles and of the apex in a healthily acting 
heart are visible, they are distinctly alternate in rhythm. 

7. As to the real nature of the disease which my paper is 
intended to illustrate, I have little to say. My belief is, as 
will doubtless have been gathered from all that precedes, that 
so far as the heart is concerned it is a purely functional 
disorder, that any actual cardiac disease which may be present 
in any case must be regarded as accidental, and that the slight 
hypertrophy and dilatation of the heart which may be found 
in patients who have suffered from the malady for years are 
(as I have already remarked) the consequence, and not the 
cause, of the palpitation. 

8. I have also little to say under the head of treatment. In 
one or two cases during the attacks of palpitation, I have found 
digitalis, or digitalis combined with iron, of exceeding value ; 
but in others these drugs have had no beneficial effect what- 
ever. Digitalis and strophanthus, however, are remedies which 
Would naturally suggest themselves, and are always worth a 
. trial. If symptoms of obstructive cardiac disease become 
developed, as I have shown they are likely to do sooner or 
later, of course the” ordinary treatment for such symptoms 
should be carried out. The little apparent suffering which 
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I am desirous to bring before the profession an account of an 
a I have recently parior, by opening the sheath of 
the optic nerve behind the eyeball, in order to permit the 
escape of fluid in a case of great swelling of the termination of 
the nerve within the eye. 
. An operation for this purpose was first suggested by Dr. de 
Wecker, who, at the London meeting of the Quadrennial 
Ophthalmological Congress, in 1872, read a paper on the 
et He pointed out that the investigations of Schwalbe, 
continued by H. Schmidt, Manz, and others, had shown that 
the liquid contained in the arachnoidal space may in cases of 
exaggeration of intracranial pressure be forced through the 
optic foramen between the two coats of the optic nerve up to 
its insertion into the eye. Here the liquid, meeting an 
obstacle in the sclerotic ring, produces distonsion of the 
external coat on the one hand, and on the other, strangulation 
of the contents of the nervous sheath (fibres and vessels), which, 
would explain the disturbance of vision, and the secondary 
atrophy of the nerve itself. Dr. de Wecker did not enter into 
any discussion as to the applicability of Schwalbe’s theory in 
all cases, or as to whether the dropsy of the optic nerve is 
constant in every case of confirmed neuro-retinitis. He 
maintained it to be indisputable that in the great majority of 
necropsies the distension of the external sheath near the eye 
has been met with, and that Schwalbe’s theory affords the 
most satisfactory explanation of the production and symptoms 
of neuro-retinitis. According to this theory, he considered 
that there were two indications to be fulfilled: in the first 
ease to give issue to the accumulation of the cerebral liquid 
y making an incision into the external coat of the optic 
nerve; and, secondly, to relieve the strangulation of the nerve 
by incising the sclerotic ring where it forms the junction of 
the sheath with the external enveloping membrane of the eye. 
By proceeding thus, he pee to relieve the pions of 
compression, not only of the nerve itself, but those of the 
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cerebral centres—in other words, to remove the pain and 
inconvenience arising from the excess of intracranial pressure. 

Dr. de Wecker went on to say, that he had performed the 
operation in two cases of cerebral affection (probably tumours 
of the cerebrum). In one of the cases, a man of 40 (whose’ 
right eye was operated on), neuro-retinitis was completely 
regressive in the right eye, and in the other regressive also. 
There was only a slight degree of vision, scarcely allowing the 
patient to do any work, even if the weakness of the legs, with 
which he was at the same time affected, had permitted it. The 
other patient, a woman of 30 (whose left eye was operated 
on), was completely blind, and was at the same time the 
subject of paraplegia, len paralysis of the left facial nerve, 
and great difficulty of moving the tongue. She also suffered. 
from incessant headache. The neuro-retinitis was in this case 
evidently regressive in both eyes, and especially in the left. 

Dr. de Wecker described his operation by saying that he 
made an incision between the rectus externus and thie rectus 
inferior muscles, at a distance of one centimetre from the 
margin of the cornea. Then, ee the conjunctival and 
sub-conjunctival tissues, he penetrated between the eye and 
Tenon’s capsule with a pair of probe-pointed scissors until he 
reached the optic nerve. He then introduced a spatula, and 
Inxated the eye upwards and inwards. It was easy after the 
luxation of the eye to feel with the spatula the distended 
nerve, and to introduce a sheathed neurotome,‘an instrument 
made by Mr. Mathieu for the purpose. It consists of a stem 
curved to fit around the ‘eyeball, terminating in a notched 
extremity intended to feel for and to embrace the nerve, and 
concealing a sheathed blade. Dr. de Wecker believed the 
mechanism of this instrument to be such, that by slight 
pressure on the spring only that part of the nerve would be cut 
with which the notch was placed in contact, at a distance of 
one centimetre behind the eye. The operator was to incise 
the sheath of the optic nerve and the sclerotic ring, movin 
and pressing the instrument from behind forwards. He woul 
then remove the instrument, after having pushed the spring 
back, so that the blade could not cut more than was desired. 

Dr. de Wecker stated the results of his two operations as 
follows : 

1. There was no pain after the operation, which was per- 
formed without the aid of anesthetics. 2. Very great relief 
of the headache, cially on the side operated upon. 3. On 
removing the bandage, twenty-four hours after the operation, 
there was a very slight congestion of the eyeball, and the 
pupil deviated to the opposite side of the penetrating wound, 
probably in consequence of rupture of the ciliary nerves. 
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This deviation of the pupil disappeared in afew days. 4. The 
operation having been performed in complete regressive forms 
of neuro-retinitis, no amelioration of sight was to be expected ; 
nevertheless the male patient seemed to have improved in the 
operated eye, for in a week he was able to perceive the light. 
The beneficial result in this case seems to have been indisput- 
` able, and the medical men who assisted at the operation were 
of the same opinion, as there was a marked influence on the 
headache, and on the general state of the health. The male 
patient was able to stand more firmly on his legs, and to answer 
questions promptly. He seemed delighted with the operation, 
on account of the general relief he had experienced, although 
he had gained nothing as far as sight was concerned. The 
result of the operation was less manifest in the female patient, 
who was only relieved of her headache. 

The ophthalmoscope did not discover the incision, which was 
perhaps not made deeply enough; but there was a slight . 
increase in the volume of the vessels, especially of the veins. 

In September 1872, Dr. de Wecker’s experiment, if I may 
s0 denbo it, was repeated by Mr. Power on the right eye of 
a girl of 13, this eye having been blind for two years, and 
having still some swelling of the optic disc. Mr. Power has 
favoured me with the notes of the case; but it is sufficient to 
say that, beyond a doubtful increase in the power of perceiving 
light, no beneficial effect was obtained. 

Dr. de Wetker’s paper greatly impressed me when it was 
read; but I could not escape from the conclusion, that a case 
of advanced optic-nerve atrophy, although possibly suitable as 
a co vile on which to demonstrate the practicability and 
harmlessness of the operation, was not one in which any good 
result could reasonably be expected. I felt, moreover, that 
the mode of procedure was extremely faulty, and that the 
structures concerned were far too important to be incised 
without the aid of sight. The least obliquity of direction of 
the unsheathed blade might cause it to divide one or more of 
the ciliary nerves; and, even if the blade were placed with 
diagrammatic correctness, the smallest excess of penetration 
might wound the central retinal vessels in the nerve trunk. 
The attempt to extend the incision through the sclerotic ring 
seemed to bs especially perilous, and likely to lead to puncture. 
ef the choroid and to extravasation of blood within the eye in 
the neighbourhood of the macula lutea. In short, the opera- 
tion, as described by Dr. de Wecker, appeared to me to be too 
uncertain and too dangerous to be justifiable in any circum- 
stances, although I had no doubt of the soundness of the 
principle on which it was based. 

During the last few years it has been my lot to seea large 


202 ON RETROBULBAR INCISION OF THE 


number of cases in whith, in connection with the growth of 
intra-cranial tumours, or with other morbid processes, there has 
been great swelling of the intra-ocular extremities of the optic 
nerves. In many cases of this kind sight is at first absolutely 
unaffected, the swelling being limited to the connective tissue 
of the disc and of the fibre layer of the retina, and bein 
apparently produced by a moderate amount of mechani 
impediment to the circulation, not enough either to arrest 
conduction through the nerve fibres, or to close the channels of 
the vessels. In some instances the swelling of the optic discs 
has distpuceted under treatment, and complete recovery has 
ensued. others, nerve atrophy and blindness have been 
produced ; and these consequences may, I think, be explained 
in two ways. If I may dwell for a moment upon the anatomy 
of the parts concerned, it will be to remind the reader that the 
optic nerve is closely invested by a sheath derived from tho 
pia mater, and this again, but loosely, by a sheath derived 
from the dura mater. Between these two sheaths there is an 
interval, or inter-vaginal space, which terminates in a cul-de- 
sac at the level of the back of the eyeball, where the dural and 
pial sheaths unite to blend with the sclerotic. This inter- 
vaginal space contains membranous processes derived from the 
arachnoid, and communicates with the sub-arachnoid space ; 
so that, as was shown by the authorities cited by Dr. de 
Wecker, an excess of sub-arachnoid fluid will make its way 
into the intervaginal space, compressing the nerve trunk and 
distending the dural sheath, which, especially in the immediate 
neighbourhood of the eye, has often been found to be much 
dilated. The central artery and vein of the retina pierce the 
sheaths at a point which is from fifteen to twenty millimetres 
behind the eye: and it is manifest that compression of the 
lower part of the nerve trunk, in which the vein is still con- 
tained, must impede the return of blood, and must occasion 
dropsical swelling of the nerve termination within the eye, and 
of the adjacent retina, with turgescence of the retinal branches 
of the veins. The effect of such compression must depend 
upon its degree, and experience shows that it may be sufficient 
to produce distinct dropsical swelling, and that this may 
continue (within my own knowledge for more than three 
years) without any affection of the sight. On the other hand, 
the compression of the nerve trunk as a whole may increase se 
rapidly and to such a degree as poy to destroy vision by 
arresting conduction through the fibres; in which case it must 
also arrest the flow of blood through the vein, an occurrence 
usually attended by hemorrhages into the retina. “When the 
compression increases more slowly, the consequent dropsical 
effusion may excite inflammation of the connective tissue of 
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the optic disc by mechanical disturbance of its structure; and 
this inflammation may in its turn give rise to an interstitial 
plastic exudation, which will rratua] contract, and will 
produce atrophy of the dise by strangulation of its capillary 
vessels and of its nerve fibres. With the commencement of 
contraction vision begins to suffer, and is ultimately completely 
extinguished. 

It is very common to hear all cases of swelling of the intra- 
ocular termination of the optic nerve described as “ optic 
neuritis,” but I am strongly of opinion that this description is 
erroneous. I am only too familiar with optic neuritis; and 
the first symptom of its existence is great impairment of sight, 
which, if the inflammation be not relieved, speedily passes into 
blindness. The neuritis is usually IER Do in its origin; 
and some days may elapse, and central vision may be almost 
lost, before any evidences of exudation can be discovered in 
the disc. Even then, such evidences are often so slight that 
only a practised eye would detect them; and I presume that 
the part of the nerve primarily affected is in such cases 
pesterior to the point at which the retinal vein emerges from 
the sheath, and that hence no mechanical or dropsical swelling 
of the disc is produced. I do not believe in the possibility of 
any true neuritis without marked derangement of the function 
of the affected nerve; and when IJ see, as I have often seen, 
considerable swelling of the optic nerve within the eye, con- 
tinuing for weeks, months, or even years, without any injury 
to the sight, I feel convinced that such swelling is not neuritic, 
but only passive or dropsical, a result of impeded circulation. 
Il bave no doubt that cespateal swelling may excite a sort of 
spurious neuritis, in the way already mentioned, by the dis- 
turbance which the swelling occasions, but I ak apie this effect 
as being confined to the connective tissue, and not as consti- 
tuting neuritis in any true sense; nor do I think that the 
mere presence of leucocytes in the optic disc affords evidence 
of any action to which the word “neuritis” can properly be 
applied. We have all seen cellulitis of the leg; and we have 
all seen a certain amount of inflammation, attended by 
erythema, as a consequence of dropsical swelling; but we 
should not describe a limb which presented the latter condi- 
tions as an “inflamed leg,” even though it would no doubt 
contain leucocytes in abundance, and though the fluid in the 
meshes of the connective tissue were coagulable and plastic 
in its character. Notwithstanding all this, we should know 
that a few judiciously placed punctures, by allowing the fluid 
to escape, would speedily produce a change for the better ; 
while, in actual cellulitis, not even free incisions would 
generally prevent destruction of tissue. To confound the two 
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conditions, on account of the presence of microscopic products 
common to both, would be to permit histological refinements 
to outweigh the evidence of broad clinical facts, ; 

The cases to which I am now chiefly desirous to attract 
attention are those in which, after the persistence of optic 
nerve swelling for a certain time, without impairment of 
vision, such Impairment at last commences, and proceeds 
more or less daky to complete blindness. In some of these 
cases the loss of sight may be due to the development of a 
tumour or other intercepting lesion between the optic nerves 
and the cerebral centres of vision; but more frequently, in 
my judgment, it is due to one of the two causes I have men- 
tioned, that is, either to rapid compression of the nerve trunk 
as a whole by increase of fluid within the dural sheath, or to 
slow strangulation of the capillaries and fibres by the contrac- 
tion of an interstitial effusion of a plastic character. In some 
of these cases the primary lesion may be recovered from, in 
others it may not destroy life for a long period; but in both 
the patient is left blind. , 

I may mention, by way of illustration, the history of a 
gentleman who first consulted me on the 30th of September, 
1885. He had then great swelling of both optio dises, but 
scarcely any affection of the sight. He continued much in the 
same state until the following Ta when his sight began to 
fail, the previously existing swelling passed into atrophy, and 
in a few weeks he became totally blind. There is reason to 
believe that he has un intracranial tumour; but he is still in 
possession of his mental faculties, and although reduced in 
strength, has no A ie In thinking over his case, I 
determined that I would take the next opportunity of a 
similar kind to open the nerve sheath behind the eye, in the 
hope that the evacuation of the contained fluid would preserve 
the nerve from atrophy and the vision from destruction. Such 
an opportunity was afforded by the case which forms the 
subject of this paper, and which I will now proceed to relate. 

. O., a lady’s-maid, 26 years of age, was brought to me by her © 
mistress on the 18th of November, 1886. She had been some- 
what out of health for a fortnight or so, had recently been 
exposed to cold when driving, and had received a blow, of no 
great severity. on the right parietal region of the head; but 
there was nothing very definite in either her history or symp- 
toms. She had suffered for ten days from a good deal of 
aching pain across the forehead, and also in the occipital 
region, but her chief complaint was that, when rising on the 
morning of the 9th, she discovered that she saw ‘imperfectly 
with the left eye. She could distinguish objects, but said that 
they looked dark and dim, and this state of the sight, although 
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varying a little from time to time, had remained substantially 
unaltered. Central vision of the left eye was found to be 
equal to about two-thirds of the normal standard, but the eye 
was blind as to the temporal half of its field of vision, and the 
field was much contracted in other directions also, as shown by 
the chart in Fig. 1, which was taken on the 26th of November. 
The left optic disc was swollen, and its margins were 
entirely concealed, the swelling encroaching upon the retina 
in an unusually broad zone of circumneural turbidity, through 
which not even the colour of the choroid could be seen. The 
central part of the swelling showed numerous small hemor- 
thages, and its apex was best defined with a convex lens of four 





dioptres, which, allowing for one dioptre of hypermetropia, 
pointed to an actual elevation of one millimetre. Beyond the 
swelling, the retinal veins were distended and tortuous. The 
right eye was normal in aspect and vision, and had one dioptre 
of hypermetropia. There were no general symptoms of a kind 
ie throw any light upon the essential nature of the lesion. 

he tendon reflexes were active, and there was a trace of ankle 
clonus. 

The patient was admitted into the National Hospital in 
Queen Square, under the care of Dr. Hughlings-Jackson 
and myself, and she was placed upon iodide of sodium with 
mercurial inunction. She very soon became mercurialised ; 
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but the only other obvious change in her condition was that 
the swelling of the optic disc, and the breadth of the turbid 
circumneural zone, continued steadily to increase. Some 
opaque white patches appeared among the effusion, a con- 
siderable hemorrhage occurred over the position of the inner 
margin of the disc, and on the 17th of December, floceulent 
opacities in the vitreous were observed over the apex of the 
swelling. 

The vision was at this time unchanged, but I felt that it 
was exposed to great risk from increasing pressure or from 
` interstitial strangulation, altogether independently of any 

unknown Jesion 7 which the origin of the local condition 
wight be explained; and I determined, with the assent of Dr. 
Hughlings-Jackson, to repeat Dr. de Wecker’s oparo if 
possible, ın a more certain and satisfactory way. .I convinced 
myself, by trial upon the dead subject, that the insertion of 
the optic nerve could only be exposed from the outer side of 
the orbit, and, after much consideration, I determined on the 
course about to be described. 

On the 28th of December, the apex of the swelling being 
then best defined by a convex lens of nine dioptres, showing 
an actual elevation of close upon three millimetres, or twice 
the diameter of the dise itself, the patient was placed under 
chloroform, and the lids were my separated by a rack 
speculum having its bar on the n side. I divided the 
conjunctiva and sub-conjunctival tissue in a vertical line, 
about a centimetre from the corneal margin, so as to expose 
the external rectus muscle a short distance from its insertion. 
I passed two strabismus-hooks under the muscle, and thén, 
being provided with two threads of fine carbolised catgut, each 
carrying a needle at either end, I passed the two needles of 
one thread through the tendon, from within outwards, between 
its insertion into the sclerotic and one of the hooks, and tho ` 
two needles of the other thread, also from within outwards, 
between the belly of the muscle and the second hook, and then 
divided the muscle between the hooks. The eyeball was next 
rotated inwards, while the orbital portion of the divided 
external rectus was lifted and turned outwards. By a succes- 
sion of small scissor snips, I carefully divided the capsule of 
Tenon, and other resisting structures, to the necessary extent, 
and presently succeeded in bringing the insertion of the optio _ 
nerve into view. I had furnished myself with a fine sharp- 
pointed knife, and with a very delicate sharp hook, each 
mounted on a flexible platinum stem. I picked up and 
steadied the nerve sheath with the hook, and: incised it with 
the knife, in the direction of the axis of the trunk, for perhaps 
a quarter of an inch, up to the insertion into the eye, but 
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without dividing the sclerotic ring. An escape of fluid showed 
the division of the sheath to be complete. As soon as this 
was seen, the eyeball wasreplaced, the parts of the divided 
external rectus were brought together by the sutures already 
in position, and the conjunctival wound was united by two 
others. Both eyes were closed and bandaged, and the patient 
was put to bed. 

The operation was followed by no discomfort. There was 
no rise of temperature, the muscle united readily, and the 
external wound showed no irritation. On the next day the 

ationt was somewhat nervous and excited, but on the third 
hey she said that she felt quite well, and that she was com- 
pletely relieved of the pain and “ muzzy ee ” in the head 

y which she had for some weeks been troubled. 

‘A mere glimpse with the ophthalmoscope, four days after 
the operation, showed that the swelling of the optic disc had 
diminished, but no complete examination was made until the 
7th of January. By that time the broad zone of circumneural 
retinal opacity had disappeared, and the margin of the disc 
was visible around rather more than the outer half of its 
circumference. The best definition of the apex of the swelling 
was obtained with a convex lens of four dioptres, showing that 
the actual prominence had diminished by about one-half, or to 
what it was when first examined. 

From this time forward the subsidence of the swelling, 
although not rapid, was steadily progressive. The remaining 
blurring of the inner margin of the dise has disappeared; 
and all the extravasated blood has been absorbed. The vessels 
of the disc are visible throughout the whole of their course, 
and there is no longer any impediment to the venous circu- 
lation. There is about one-third of a millimetre of remaining 
swelling, and the general aspect of the surface is still some- 
what veiled and abnormal, but it seems to be in course of 
steady restoration to the natural condition. IfI had divided 
the sclerotic ring, the recovery might possibly have been more 
rapid. 

The acuteness of central vision has become normal, and 
early in March the field began to increase on the previously 
blind temporal side. The chart in Fig. 2 was taken on the 
2lst of March, in a very bad light, and the field has since 
undergone further extension. 

*The movements of the eyeball, and those of the pupil, are 
perfect, and there is nothing to show that any surgical inter- 
ference has taken place. The general condition has lately 
undergone gteady improvement, and there is, I think, reason 


‘to hope that complete recovery will occur. 


The issue of this case seems to me to establish that the 
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operation devised by Dm de Wecker, and which, as he endea- 
voured to perform it, I should not care to attempt, has been 
brought within the limits of safe and prudent ad Sa The 
case shows that the sheath of the optic nerve can be exposed 
to view, that any fluid which it contains can be evacuated by 
incision, and that this can be accomplished without risk to the 
patient, or without the possibility, assuming the exercise of due 
care and skill, of any injury tò the eye. If thus much be | 
conceded, we have only to ae in what circumstances, if in 
any, such a proceeding is likely to be advantageous to a 
patient. 

For the purposes of snch an inquiry, I should in the first 
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place exclude all cases in which swelling of one or both optic 
discs is apparently due to the presence of an intracranial 
tumour witch can be localised and removed. Mr. Horsley’s 
operations have shown that, in such circumstances, the removal 
of the tumour itself is followed by the subsidence of the dise 
swelling; and the results of the major operation would render 
the minor one unnecessary. But, apart from these cases, I 
think incision of the nerve sheath should be practised when- 
ever swelling of one or both discs is atlended by the com- 
mencement of impairment of vision. Such impaixzment might 
be caused, in some instances, by a lesion unconnected with the 
sheath, which its incision conld not touch, but it would more 
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frequently be caused by external gompression or internal 
strangulation of the nerve, and these conditions might cer- 
tainly be relieved. It is well known that many cases of 
swollen disc go on to atrophy and blindness while the patient 
recovers, or at least does not die; and I feel strongly that, in 
most of these, sight might be preserved by the means to which 
it has been my object to direct attention. 

We also see instances of loss or great impairment of sight, 
from nerve atrophy after various acute diseases, fevers, the 
exanthemata, a others, and in these we generally find 
ophthalmoscopic evidence that the atrophy has been preceded 
oe , probably as a consequence of some meningeal 
eifusion. it were the custom to watch the optic discs in all 
grave cases of this kind, especially on the occurrence of head 
symptoms, the commencement and the increase of swelling 
would be observed, and incision of the nerve sheath would not 
E ak preserve the sight in many instances. 

shonld by no means be without hope, moreover, of obtain- 
ing good results from the operation in a certain proportion of 
cases of real or primary optic neuritis, those of which I have 
already spoken as being speedily destructive to sight, and as 
being attended with a very small amount of disc swelling. In 
these, I apprehend, the neuritis is not only retro-bulbar, but 
also posterior to the emergence of the retinal vein; and it is 
highly probable that the inflamed and swollen nerve is com- 
pressed and injured by its unyielding sheath. Assuming 
genuine neuritis to exist, and the nerve to be suffering com- 
pression in the manner supposed, I cannot doubt that the 
relief of the compression might lead to the resolution of the 
neuritis ; and I should be quite prepared, in any such case, to 
undertake the operation. I should introduce, through the first 
aperture in the sheath, a fine probe-pointed knife between the 
sheath and the nerve trunk, and should run this knife as far 
back as possible towards the apex of the orbit, in the hope of 
making an incision sufficiently long to relieve compression over 
the whole of the inflamed portion of the nerve. In the 
indicated conditions, and possibly also in others, I cannot but 
think that the operation eee described has a fair prospect 
of usefulness; and I beg leave to commend it to the attention 
of all those who are likely to have opportunities of testing it 
in practice. 

e 
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CASE OF MYXO-FIBROMA OF THE FIFTH DORSAL 
NERVE EXTENDING ON TO THE SPINAL CORD. 


BY J. MITOHELL BRUCE, M.D., F.B.O.P., 
f AND 
FREDERIOK W. MOTT, M.D., M.R.O.P. 


Gores L., aged 87, by occupation a e-keeper, was first 
seen by De Bruco A May 7th, fae, foe incomplete 
paraplegia with impairment of sensation as high as the 
epigastrium, some difficulty of urination, and constipation : 
He complained of a boring pain in the mid-dorsal region, 
radiating into the left axilla, and of a feeling of numbness in 
the left lower limb, extending upwards. The pupils were 
equal, and reacted both to light and accommodation. The 
. knee-jerk was well-marked on both sides. Physical examina- 
tion of the chest revealed nothing abnormal in the condition 
of the thoracic viscera, nor was there any evidence of disease 
of the abdominal organs. The patient was.recommended to 
go to Charing Cross Hospital, and on May 9th he was 
admitted under the care of Dr. Bruce. The following notes 
were taken :— i 
With the exception of a brother having died of phthisis, 
the family history was good. He was married when 27 
ears of age, and has had four children; one only is living. 
ere was no history of syphilis. Until four years ago, 
atient had been in robust health. Many years ago, he- had 
ad a fall on his neal ay po od think that there was 
any permanent injury resulting from it, for many years elapsed 
Pelsan this acid the: period when symptoms of lie smalan 
appeared, s 
t was about four years e that he noticed a sharp pricking 
pain in the fifth intercostal space of the left side, just inside 
the nipple. This continued, and, after a month ar so, became 
more severe and stabbing in character. For about three 
years this pain persisted; but he was able to continue his 


he 


° 


-he experienced in walking, he was-obliged to give es his 
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work until Christmas 1885, when, on decount of the great pain 
occupation as a e-keeper. The pain was particulari 
severe if he bent den $ far eanl iets his Pao, 4 

Just after Christmas he noticed that his legs swelled, and 
the following March the left foot began to feel numb, the 
numbness gradually spreading up the left leg. He noticed 
this also, though to a much less extent, in the right foot. On 
account of this numbness in his feet, patient says he 
“blundered about.” In less than a week after the numbness 
had set in, he noticed that his legs, which were usually 
extended during sleep, often became flexed. He said that he 
had felt weakness for some time in his left leg, and since 
Christmas he had been troubled with constipation and 
difficulty in micturition. He has had no priapism nor loss 
of sexual power. The reason he sought admission to the 
hospital was for loss of power and numbness in his legs. He 
believed that the pain he had suffered for four yéars had little 
to do with his present illness, having been told by the doctor . 
it was rheumatism. 

May 12th.-The patient now complains of numbness in the 
right lower limb, increasing in degree. Plantar reflex dis- 
tinct; cremasteric and abdominal reflexes absent; knee-jerk 
increased, especially on the left side. Ankle-clonus on the 
left side. 

May 15th—Patient complains of pain in the mid-dorsal 
region which radiates round the thorax, especially on the 
left side. Occasionally the pains shoot down the left 
thigh; these pains are avy severe at night. There is 
a girdle sensation at the level of the fifth intercostal space. 
Absolute anesthesia and analgesia exist over the lower limbs, 
and on the trunk up to the level of the umbilicus. Power of 
movement of lower limbs is now completely lost on both sides. 
Occasionally there is spasmodic flexion. 

Reflewes—Plantar reflex still present; cremasteric and 
abdominal, lost; epigastric, present; knee-jerk, lost; ankle- 
clonus, now absent. 

There is complete loss of control over the rectum, reten- 
tion of urine, and unconsciousness of rectal and vesical acts. 
Œdema of the lower limbs, and bedsores on the hips. 

«May 28th.—Condition carefully investigated. Anesthesia 
as high as the eighth rib; above this to the fifth intercostal 
space is a zone of hyperesthesia. On the right side, there is 
anesthesia as high as Poupart’s ligament. Painful sensations 
are lost asthigh as the margin of the ribs on the left side, 
as high as the middle of the thigh on the right side, 
Sensations of heat and cold are not appreciated on either side 
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below the level of the umbilicus. Plantar reflexes, ex- 
aggerated; slight ankle clonus on left side; knee-jerks, 
absent; cremasteric, epigastric, and abdominal reflexes all 
absent. ` , 

Museles.—Right limb : can flex and extend ankle, knee, and 
hip joints, but there is considerable weakness. Left leg 
completely paralysed at all the joints except the toes, where 
there are slight voluntary movements. Occasionally the legs 
extend themselves; and sometimes patient finds them flexed 
on waking. No rigidity exists at any of the joints. There 
is slight redness and swelling of the left knee-joint, with 
some effusion. The muscles of the limbs are not wasted ; 
and although requiring a stronger current than normal to 
excite contraction, there are no qualitative changes. 

On examination of the. spine, no deformity could be 
ascertained ; but there was tenderness over the mid-dorsal 
region. The temperature has been always normal, and 

hysical examination revealed no organic disease of the heart, 
ungs or abdominal organs. 

‘the patient still suffers from constipation, and difficulty in 
evacuating his bladder. i 

An attempt was made to relieve the pain by blisters and 
fomentations, and he was placed upon iodide of potassium, 
ten grains three times a day, on the possibility that he was 
suffering from compression of the cord by a gumma. He 
remained very much in this condition, the pain perhaps being 
a trifle better, till June 11th, when he euñered great pain in 
the hypogastrium. The water was drawn off, but after some 
days the urine became ammoniacal. From this time until 
his-death, the bladder was washed out daily with one in twenty 
solution of boro-glyceride. 

June 25th.—Morphia injections commenced on account of 
the pain. He is now quite unable to move the right leg, and 
feels tickling sensations in both limbs. It is now necessary to 
draw off alt his water. 

July 9th.—Ankle-clonus is now very marked on both sides. 
Plantar reflexes are exaggerated, but the knee-jerk on both 
sides is still absent; o the abdominal and cremasteric 
reflexes. Anmsthesia and analgesia now at the same level on 
both sides. The rectum is only evacuated by enemata. He 
complains of a constant sense of fulness of the belly; but 
there is no vomiting. Pupils are normal, and the upper 
extramities are unaffected. 

August 18th.—Patient is lying in bed on his back, com- 
plaining of a great deal of pain on the right side, which he 
says is greatly aggravated by twitching in his legs. For this- 
reason ke lies with his legs semi-flexed, not that he has any. 
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wer over them, but he draws them up into this position with 
arms. On attempting to straighten the knee-joints, great 
rigidity was observable. - 

Ankle-clonus extremely well marked. Both feet are swollen 
and edematous. The legs do not appear wasted. 

The patient remained in ‘this condition several months, 
daily becoming more exhausted by the pain, which was only 
relieved by continual hypodermic injections of morphia. 

0. 3rd.—Began to pass fæces En E A few 
days later the bedsores spread rapidly in area; and he 
eventually died November 15th, 1886. 

Necropsy, twelve hours after death. Body emaciated ; bed- 





Fia. 1.—Tumour and infiltrated 5th left dorsal nerve, as seen on slitting up the 
dura mater. The pert of the tumour in which there is no shading 
represents the thin pait of the cyst-wall. The posterior spinal vessels ran 
upon the surface. Natural size; somewhat diagrammatic. 


sores at all the points where pressure occurred. A large sore, 
quite a foot across, exists over the buttocks, sacrum, and 
hamstrings, the muscles and bone being exposed. The skin 
had sloughed about the groin and the lower end of the left 
thigh, hate pressed upon. There are also sores over the 
skins and heels. - 

' Abdomen.—Superficial view normal. Liver much enlarged, 
weighing 6 lb. 64 oz.; faa yellow, the edge rounded; no 
albuminoid change. Nothing else noteworthy in abdominal 


organs. : 
Triez Pia normal. R. and L. lungs healthy. Heart- 
substance pale; otherwise normal, 
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Brain—quite healthy. . 

Spinal Cord—When the spinal canal was opened in the 
mid-dorsal region, the theca vertebralis was found swollen by 
a bluish mass within it. The dura mater having been slit up 
along the posterior surface, an oval swelling (see Fig. 1), 
about 1 inch long by ra thick, was found lying upon the 
spinal cord and the left 5th dorsal, which could be seen 
entering it. The tumour was cystic, and on section was 
found to contain a blood-stained fluid. There were large 
vessels, continuous with the spinal vessels, running over its 
surface. The nerve was swollen to three times its natural size ; 
and was soft, red, and gelatinous, being apparently infiltrated 
with some new growth. It may be mentioned that a careful 
search of the y was made for secondary deposits, but 
without positive results. 
` A portion of the infiltrated nerve and the spinal eord were 





Fic. 2 —Section of a portion of the infiltrated ce branched, stellate, 
and spmdle coll» forming & reticulum with dilated vessols. Magnified, 
200 diameteis. 


hardened in two per cent. solution of bichromate of ammonia. 
Sections of the former obtained by the paraffin method (Fig. 2) 
showed the growth to be a myxo-fibroma, which had apparently 
resulted from reversion of the connective tissue of the nerve 
to the embryonic type. It was very vascular, the vessels 
apparte to be, dilated capillaries. The nerve was almost 
entirely destroyed ; there were, however, a few small bundles 
of partially atrophied and degenerated nerve fibres left, but 
even here there could be seen a conversion of the connective 


tissue, forming the perineurion and endoneurion, into mucoid _ 
tissue. The nerve when traced up to the cord was seen to 


extend by the posterior root into a cyst. 

Microscopical ewamination of the oyst—showed a fibrous 
capsule, embedded in which were numerous dilated vessels, 
suggesting the possibility that rupture of one of-them had 
contributed to its formation. Fig. 3 shows the cord lying 


CLINIOAL CASES. l 215 


beneath; and although this is completely disorganised by 

compression, the cyst is seep to be situated outside the pia 

mater, and the cord is in no way dérectly involved by the 
} ; 





Fig. 8.—Transverge section of the cord and oyst, magnified 8 diameters, The 
vascular nature of the walls of the latter is obvious. The cord was 
disorganised in this situation, and the position of the matter is 
represented by a space ndiug to it in form. It will be o ed that 
the tumour lies entirely outaide the cord. 


Examination of the cord, after staining by Weigert’s method, 
exhibited the following degenerations : 

1. In the cervical region: Posterior median, direct cere- 
bellar, and ascending antero-lateral columns (Fig. 4, p. 216). 

2. Below the tumour: crosses pyramidal tracts on both 
sides (Fig. 5, p. 216). 

There were-no changes in the multipolar cells of. the 
anterior cornua; but apparently, from the congested state of 
the vessels in the posterior cornua, the grey matter in this 
situation might have been affected by inflammatory changes. 

Oomments on the Case—There are many points of interest in 

1. The histo ints to the Bie having commenced 
in the nerve, an having extended to the spinal canal after 

. bout four years, the patient all this time attributing his 
suffering to rheumatism. 

2, The history and symptoms thereafter indicate a slow 
but increaging compression of the cord; and this led to the 
diagnosis of tumour. As the patient was a young man, cancer 
could be excluded. The diagnosis then lay between syphilitic 
growth, vertebral caries, tuberculous growth, some "Orit of 


~~ 
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sarcoma, or an uncommon non-malignant growth. Syphilis 
was improbable, because there was no history pointing in that 
direction, nor were the symptoms in any way relieved by 
anti-syphilitic treatment. Vertebral cartes. There was no 
history of injury nor .cause for caries, and for four years there 
had been little or no tenderness over the spine, everythin 
pointing to an affection of the nerve. Moreover, very careful , 
physical examination failed to discover any of the ordinary 
signs of disease of the spine. 

Tuberculous tumour and sarcoma were improbable, because 
of the very slow course of the symptoms, and the complete 





= 
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Fia. 4.—Diagram showing degenerated tracts (dotted regions) above the tumour. 





Frc. 5.—Diagram showing Bes asia of crossed lateral tracts below the 
. our. 


absence of any evidence of disease in the internal organs. 
Thus by a process of exclusion we might conclude that the 
evidence was strongly in favour of a non-malignant growth, 
spreading from the nerve or its root on to the spinal cord. 

3. Tumour of a non-malignant nature having been diagnose, 
we now greatly regret that an attempt was not made to remove 
it. On one occasion the patient expressed his willingness to 
submit to an operation. Had we called in a surgeon, there 
is but little doubt that the tumour might have been removed 
successfully, for it spre in no way to have invaded the 
cord. Mr, Victor Horsley, who hes had such success with 
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operations on the brain, has expressed the opinion to us in 
conversation, that this was in every respect a case that would 
have been favourable for operation? Dr. Gowers, in his recent 
work on the spinal cord, says: “It is highly probable that 
surgery may be able to cope, in some degree, with meningeal 
tumours. Modern methods render the opening of the spinal 
canal far less formidable than it formerly was, and the 
removal of a tumour from the membranes of the cord would 
involye less immediate danger of serious consequences than 


the removal of a tumour from the brain.” Although |. 


myxomata of nerves are not uncommon, and those com- 
mencing in the membranes of the spinal cord not very rare, 
yet such a one as this, commencing in the nerve or its root 
and spreading on to the spinal cord, is—as far as we have 
been able to ascertain—unique. Notwithstanding this, we 
have published an account of the present case, not only from 
its own inherent interest, but because it appears to us to 
justify the belief, that instances do occasionally occur in which 
tumours compressing the spinal cord may be treated surgically 
with complete success. 

4. There are some other points-of interest in the case in 
connection with the symptoms: (1) the absence of all the 
reflexes except the plantar; and (2) loss of movement in the left 

‘ limb, and eventually the right limb, except slight movements 
-in the toes. Dr. Bastia, in his article on diseases of the 
spinal cord in Quain’s “ Dictionary,” has noted a similar fact 
in a case that occurred in his practice, and he has attributed 
it possibly to vaso-motor spasm of the vessels in the grey 
matter. In our case microscopical examination showed a 
congested condition of the vessels of the posterior horns. 

Again, the fact that sensation was more affected on the 
left side than the right was interesting, as well as the different 
levels on the right side at which the touch, il Naa and 
painful sensations, were lost—observations which appear to 
support the view that different fibres and different tracts 
convey these sensations upwards to the brain. 


1 He has since successfully operated in a cage of spinal tumour; but the 
details of it have not yet been published. : 


A CASE OF ATAXY WITH LOSS OF MUSCULAR e 
SENSE. - 


BY BYROM BRAMWELL, M.D., F.B.0.P. (EDINBURGH). 


Iw his very interesting and important communication on “The 
; Mascular Benso, its Nature, and Cortical Localisation,” which 

was published in the last number of this Journal, Dr. Bastian 
referred to two cases, recorded in abstract by Landry, in which 
the “muscular sense” was lost, while the tactile sensibility 
of the skin was very slightly, if at all, impaired. 

The importance of cases of this description, as bearing upon 
the subject discussed by Dr. Bastian, is so obvious, that it need 
not be again insisted upon; while the rarity is shown by the 
statements of Dr. Ferrier: “that Dr. Bastian, with all his 
experience, is able to adduce only two cases, both hysterical, 
in a) a of his assertion, that muscular sense may be lost 
z k m affection of tactile sensibility ;” and again: “I have 
elsewhere stated that defects in muscular sense are usually 
associated with defects in common or tactile sensibility, and 
that I am not aware of any case in which there has been loss 
or impairment of muscular sense without coincident impair-, 
ment of tactile DERT ae 

In the following case of locomotor ataxia, the muscular sense 
is profoundly impaired, while the sensibility of the skin (except 
inasmuch as ‘there is hyper-sensibility to cold and to pain) is 
practically normal. 


Locomotor Ataxia of eight years’ duration; extreme tnco-ordination 
and total abolition of the Muscular Sense in the lower extremities ; 
tactile sensibility of the skin of the lower extremities very slightly 
if at all, impaired ; increased sensibility to cold, and increased ` 
sensibility to pain in she same parts. Dilatation of the thoracic 
aorta ; aortic regurgitation, hypertrophy, and dilatation of the 
left ventricle of the heart. 


The patient, O. C., a labourer, æt. 40, is an inmate of the Comley ` 
Bank orkhouse Hospital, Edinburgh, where, through the 
kindness of Dr. A. H. Peddie and Dr. Manners, I have had the 
opportunity of investigating and of studying the case. 

1 + Bram, April, 1887, pp. 91 and 92. 
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Previous History.—The patient states that his illness commenced 
some seven or eight = ago (in 1879 or 1880), with what he 
terms “ weakness in the abdomen” and costiveness. This “ weak- 
ness Baca | increased ; his walking became difficult, and he 
suffered from sharp, shooting- (evidently lightning-) pains in the 
lower extremities. 

During the year 1883, he was admitted to the Edinburgh Royal 
Infirmary, but he received no benefit; in fact, during his stay 
in hospital, the condition seems to have advanced rapidly, for he 
was able to walk into the Infirmary, but could not walk out. He 
has not been able to walk since. 

On two or three occasions, at the commencement of his illness, 
he saw double; but he is unable to remember the exact dates. 

He had syphilis sixteen years ago. 

Present Condition ‘The patient is pale and thin, and has a 
worn and somewhat haggard expression of countenance. He is 
quite unable to stand or walk, and only seems willing or able to 
move the lower extremities when he seés them. If, for instance, 
he is made to support himself on another man’s back by means of 
his arms placed round the bearer’s neck and with his feet touching 
the ground, he complains bitterly that he is going to fall, manifests 
great emotional excitement and appearance of fear; he says he does 
not know where his legs are. When the other man is made to 
walk forward, the patient makes no effort to move his legs, which 
are helplessly dragged and sprawled out behind. On one occasion 
he was strongly urged to try and make a step or two when in this 
position, with the result that one of his legs was thrown forward 
with great force, the motor discharge and resulting muscular con- 
tiaction being out of all proportion to the movement which the 
patient desired to accomplish; in short, he seemed absolutely 
ignorant of the amount of muscular force required for the perform- 
ance of the muscular act. 

There is, however, no paralysis in the musoles of the lower 
extremities. The development of the muscles in the body 
generally, but more especially in the lower limbs (obviously here 
the result of disuse) is poor; the muscles are somewhat flabby, but 
the muscular power of all the muscles (tested for individual move- 
ments) is, considering their size, goi. 

When the patient is lying on his back in bed, he oan execute 
any desired movement with the lower extremities, so long as he 
can see them; and the movements which he performs in this way 
are fairly steady and co-ordinate. He can, for example, perform 
with fair precision such movements as the following :—raising the 
foot high into the air and then bringing it slowly down, so that 
tRe heel rests on the point of the great toe or on the knee of the 
opposite (passive and extended) leg. 

The power of co-ordinating the muscles of the lower extremities, 
when the eyes are closed, and the muscular sense in the lowor 
extremities seem quite lost. 

When the eyes are closed, and he is told to execute the move- 
ments described above, the leg is wildly thrown out, first in this 
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direction, then in that; and there is no appearance of any intelli- 
Ka attempt to execute the desired movement, all knowledge of 

irection and all power of co-ordination being evidently wanting. 
After he has attempted to make a movement, such as the above, 
and the leg is allowed to remain in the position which it happens 
to have reached, the patient is absolutely and totally ignorant of 
its position. If told to take hold of the foot, he gropes about for 
it with his hands; it may be quite in the wrong place, often, in . 
fact, far away from its actual position, and he only finds it b 
mere chance or by his hand coming accidentally in contact wi 
some part of the limb, when he feels his way (guides his hand) 
down the limb tothe foot for which heisseeking. When the lower 
extremities are placed in any given position (the eyes being of course 
closed while the passive movement is being made), the patient is 
also absolutely ignorant of the position in which the foot remains 
after the movement has been exeouted. He gropes about for 
the foot as before, and only finds it accidentally in the manner 
described above. He has, however, some knowledge of the direction 
in which a forcible passive movement of the hip or knee is being 
made. He can tell, for example, whether the hip is being flexed 
and extended on the abdomen, or whether it is being abducted or 
adducted, provided that the movement of flexion and extension or 
of adduction and abduction, are forcibly and rapidly repeated ; but 
he is ignorant of the direction of the movement when it is slowly 
and quietly performed; and he is unable, even after quick and 
forcible passive movement, to tell the position in which the limb 
remains. In the same way he can tell when the knee is being 
forcibly flexed and extended. He does not, however, appear able 
to appreciate the direction of movements at the ankle joint, even 
when the movements are forcibly made and quickly and rhythm- 
ically repeated. - . 

He is quite unable to appreciate ordinary difference in weight 
with the lower extremities. He does not, for instance, know the 
difference between the lightest and heaviest of the leather-covered 
balls with which I am in the habit of testing the power of 
appreciating weights, which weigh respectively three aa twenty 
ounces. 

He is, however, able to appreciate great resistance to muscular 
action. If, for example, he is told to make a powerful effort to 
raise his leg fiom the bed (the eyes being closed and the foot being 
firmly fixed down by the hand of the physician), he is conscious 
that some resistance 1s being opposed to the movement (possibly he 
acquires this information to some extent, at all events, from the 
respiratory movements arsociuted with a powerful effort); but he 
does not seem to be aware that none of the desired movements bhs 
been executed. 

There seems to be no loss of muscular sense in the upper 
extremities. He can (with precision and acouracy) touch the tip 
of the nose (the eyes being of course closed) with the fore-finger 
of either hand; and can, in the same way, bring the tips of the 
two fore-fingers in accurate contact in the middle line in front of 


CLINICAL OASES. 221 
him—a delicate test of the patient’s power of appreciating the 
position of the parts concerned and of his power of co-ordinating 
the necessary movements. He can at once tell the exact position 
of the upper extremities after passive movements; and can acou- 
rately describe the direction of any passive movement which the 
upper extremities are made to perform. He can also appreciate, 
with the upper extremities, slight differences in weight. He 
correctly diffurentiated all the test balls. 

Sensory Functions.—The shooting-pains in the lower extremities 
are much less severe than they werea few yoars ago: they seldom 
now trouble him unless he is exposed to cold or draughts, to which 
he seems particularly sensitive. He often suffers from sharp 
shooting-pains in the abdomen (the exact locality he was not able 
very definitely to define). These pains came on in paroxysms; and 
are sometimes so severe as to make him cry out. The abdominal 
pains have never been associated with vomiting or other evidence 
of gastric disturbance. 

The tactile sensibility of the skin of the lower oxtremities is 
practically unimpaired,—the patient can feel the touch of a soft 
and light object (such asa young tender hawthorn leaf) on an 
part of the thighs and legs and over most parts of the foot. He 
never failed to appreciate and locate correctly over any part of the 
lower extremities, including the feet, the touch of a hard object, 
such as the fine but blunt point-of a tuning-fork. 

(The tactile sensibility was not tested by means of the eesthesio- 
meter, for I have found this instrument so unsatisfactory in 
uneducated persons and in dealing with diseased conditions, that 
I have practically discarded it as a reliable and useful aid to 
clinical investigation.) 

Round the abdomen, at the level of the umbilicus, there was 
certainly a band of aneesthesia—measuring two inches in vertical 
extent; the loss of sensibility was by no means total, in fact it 
consisted rather of inability to locate acourately and correotly, and in 
delay in appreciating tactile impressions, than of abolition of tactile 
sensibility. This sensory impairment was more marked on the left 
than on the right side. 

Painful impressions were vividly felt all over both lower 
extremities ; there was, in short, well marked hyper-algesia. There 
was also some hyper-sensitiveness to impressions of cold, and 
perhaps slight loss of sensibility to heat, but this point was very 
doubtful. 

Rejlexes.— When the soles of the feet were tickled, the patient 
made some complaint of pain and drew up the legs. 

The knee-jerk on each side, and the plantar, cremasterio, and 
abdominal reflexes were entirely absent. 

Urination was said to be attended with considerable difficulty. 
Calls to urinate come on with great suddenness, and have to be 
immediately obeyed (precipitant urination from loss of inhibitory 
control); much straining 1s required to empty bladder; and this, 
he says “can only be effected when he curls himself up and 
bends forwards,” in other words, when he places himself in such a 
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position as to bring the full purchase of the contracting abdominal 
muscles to act upon the bladder. 
The bowels are obstinately constipated. 
The pupils are small, the right measuring 2 and the left 24 mm.: 
_ it is doubtful if the pupils contract to light, if there is any 
contraction it is certainly very feeble; contraction associated with | 
efforts, fixation for near objects and accommodation is active. 

Sight, both for white and colours, seems good, and the other e 
casual senses are normal. ° 
Powerful pulsation can be felt in the supra-sternal notch, and 
there is distinct impairment of the percussion note over the manu- 
brium-sterni. A well-marked double aortic murmur is audible over 
the course of the aorta and up and down the sternum. The pulse is 

ical of aortic regurgitation. The left ventricle is moderately 
enlarged, Leaded and dilated. The appetite is good, the 
tongue is clean, and the other systems and organs seem natural. ` 


A CASEIN WHICH PARALYSIS OF THE SPHINOTERS 
AND INCONTINENCE OF URINE WERE, TO- 
GETHER WITH TORPID INTELLECT, THE CHIEF 
SYMPTOMS OF SYMMETRICAL DISEASE OF THE 
CORPORA STRIATA. 


BY JONATHAN HUTOHINSON, F.R.S., LL.D. 


Mr. S., the manager of a bank, aged 54, but looking younger, 
consulted me, at my own house, on account of incontinence of 
urine, on January 30th, 1885. The incontinence had occurred 
almost solely in the daytime. He said that when the desire 
came he could not wait, and that the urine escaped before he 
could get to the utensil. Yet there was no urgency of desire, 
Sometimes the escape would be almost without warning. 
This trouble had begun six weeks before, and his accidents now 
happened two or three times every day. I thought, of course, 
of enlarged prostate, but on passing a catheter found only a 
small quantity in the bladder, and on using the finger per 
anum the prostate was felt to be but slightly enlarged. In 
making the latter examination I realised that the sphincter 
ani was quite relaxed. It allowed the finger to slip in and 
out without gripping it in the least. The lower bowel was 
loaded. He denied that he had experienced incontinence 
of fæces, but for this the very solid condition of the fæces 
probably accounted. I now thought of the spine; but on 


` enquiring, he denied that he had any weakness or alteration 


of ‘sensation in his legs. He had had no headache, and 
“asserted that his incontinence of urine was bis only symp- 
tom. On looking at his pupils, I found that their margins 
were extensively adherent in both eyes. This much inter- 
fered with examination of their activity. He said that 
ho had usually been a bad sleeper, but was now sleeping 
better. He looked well, seemed inclined to make light of 
his ailments, and on this occasion I saw no reason to suspect 
that he had any cerebral disease. I thought that he was 
about to become the subject of some form of spinal paralysis. 
On the following day I received a letter from Wis brother-in- 
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law, which showed meeanother phase of the case. From it Ẹ 
make the following extracts :— ? 


“« After our interview with you yesterday I went to Beckenham 
and saw my sister, and found her in great trouble about the 
condition into which Mr. S. seems to be rapidly falling. It 
appears that he has occasionally-—certainly three times—had in- 
voluntary motions of the bowels. But her chief anxiety arises 
from the utter mental prostration, and physical inertia which» 
seem to be overtaking him. This inertia is so great that he seems 
to be incapable of making the slightest effort. For instance, he 
not only cannot exert himself to get in time for his daily train, 
but with plenty of time to spare to catch the next, he will lose 
that also. And it does not seem to trouble him that this should 
happen frequently. Then when he comes home he will stand in 
an aimless way with coat and gloves on for a long time, not 
seeming to know or to care what he is going to do next. Mrs. 8. 
had the greatest difficulty to get him off in time for his appoint- 
ment with you. For prises Beets hours, while he was dressing and 
getting his breakfast, she hardly dared to leave him, and it was 
only by having a cab waiting at the door—although the station is 
only five minutes’ walk—that he was got off in time. Another 
little thing she notices is that he will sometimes p her hand 
or arm sharply enough to cause pain, or will ‘ flick? one of the 

with anything he is carrying, acting apparently without 
thought, and from some momentary impulse. short, he is not 
himeelf at all.” 


A few days later, one of his colleagues in his place of 
business: called on me and gave a similar report. He said 
that Mr. S., from having been an austere and precise man, had ` 
become the reverse, that he was now effusive and jocular in a 
manner which was quite contrary to his wont. Above all, that 
he was constantly passing his water as he sat in his office-chair 
without seeming materially annoyed about it. 

On Feb. 7, a week later, I saw Mr. S. again, and ascertained 
the following points: that his knee-jump was good, that his 

upils acted well, and that he could stand well either on his 
feels or on tip-toe. He told me that he had not lost sexual 
ower, but had oe been very moderate. He admitted, on 
ing pressed, that he had occasionally a peculiar feeling in 
his head, which he could not explain. It was akin to 
giddiness, but he was not giddy. His memory and in- 
telligetice appeared to me after a long interview to be perfest, 
‘but be seemed rather too cheerful and smiled too much. It 
should be said thac there had been no stage of elation such 
as occurs in most cases of the general paralysis of the insane. 
His sight was good, and he had no morbid changes in the 
fundus. He said that for ten or twelve years past the soles 
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of his feet had been a little numb, btt they had not become 
more so of late. By another examination I confirmed the 
observation that his sphincter ani was quite lax. He repeated 
that he was sleeping better than he had ever done, and 
alleged that his head and mind were all right. 

It was now arranged that he should leave town, and he went 
to Scotland with his wife. Here he became rapidly worse in 
all respects, and after three weeks they ea 

In the middle of March I saw him at his own house. He 
had lost flesh and strength, and looked more pale, though not 
markedly il. He walked into his drawing-room to meet me, 
and greeted me cheerfully; but he did not seem to know what 
to do, and I had to ask him to sit down. He conversed 
about his journey, but in a vague and uninterested manner. I 
found that he did not know the day of the week, but after I 
had told him, he corrected me as to the day of the month. 
All other symptoms were as before. His wife said that she 
was obliged to make him get out of bed three or four times in 
the night, or he would certainly pass water without caring to 
rise. Once when on a visit to a friend, he had passed water in 
the room, and seemed quite careless about it. I made him 
whistle, and ascertained that he had no paralysis of the seventh 
nerve, though it was perhaps feeble. Within a week of this 
visit Mr. S. died. I had not seen him again, but I obtained 
the following facts from his surgeon and his wife. During the 
week he got a little worse, but he had seemed decidedly better 
on the day preceding his death. He had been up every day, 
and about the house as usual. At length, one morning after 
a night of unusually heavy sleep, he had been difficult to 
wake, and when roused and asked if he would get up, had replied 
distinctly, “No.” His wife kissed him, and he kissed her 
back, but then immediately sank into sleep again. The sleep 
became more profound, and they could not rouse him. His 
left arm and his right leg were engaged in twitching convul- 
sive movements. The sleep passed into coma, which was 
attended by stertor. Then the respirations became inter- 
mittent, and finally they ceased. He died six hours after he 
fell asleep. 

We got permission to make a post-mortem. It was done, 
under considerable difficulties, about thirty-six hours after 
death. In the inner side of the left corpus striatum was a soft 
pink semi-gelatinous growth. This growth bulged into the 
ventricle, and was quite smooth on its inner surface. On its 
outer side it merged without any boundary line into the 
substance ofsthe corpus. The thickness of the new growth was 
about half an inch. A little to its outer side, in the white 
substance of the hemisphere, were two small islands of 
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similar structure, as large as cherry-stones, but quite ill-defined. 
Neither these nor the larger es had any softening or 
congestion around them. At this level the opposite hemi- 
sphere appeared healthy, but on slicing it more superficially, 
there was found just above the corpus, or in its upper part, a 
large softened area broken down by blood clot, but AAN at 
one pat an indistinct lining membrane. A clot the size of 
a walnut, soft and jelly-like, extended from this patch of disease , 
into the ventricle. 

There was not a trace of disease at the base of the brain, nor 
in the pons or medulla. The arachnoid over the surface of the 
hemispheres on both sides was adherent, but there was nothing 
very unusual or which appeared to be recent. 

The examination of the brain was not quite so precise as 
could have been wished, but it was done by candle-light, and 
under disadvantages. It may be taken as established that 
there was destructive disease of the anterior and inner parts of 
the corpus striatum on both sides, and that no inflammatory 
mischief had been set up. The hwmorrhage was on the right 
side only. No doubt this bleeding afforded the explanation of 
the suddenly fatal event. 

My eldest son made a careful microscopic examination of 
the tumour, and has preserved sections. I append his report. 

“ After hardening with the usual reagents, some satisfactory 
sections were obtained, fully bearing out the diagnosis of 
sarcoma made at the post-mortem examination. Those parts 
free from blood-infiltration showed spindle and round cells 
closely massed together, and tending to be arranged somewhat 
in lines. From the size and shape of the cells, the tumour 
should perhaps be regarded rather as a mixed round and 
spindle-celled sarcoma, than as a typical glioma, though pre- 
sumably its origin was from the neuroglia. 

“ Especially in the neighbourhood of the hemorrhage some 
vessels of fair size were seen, with a considerable number of 
capillaries, probably of new formation, in which the thick 
cellular wall almost concealed the lumen. Even in some parts 
which to the naked eye looked like blood-clot, tumour elements 
could here and there be made out.” 

It is certainly remarkable that a lesion in this position 
should have been attended by so much mental disorder and by - 
no limb paralysis. Sphincter-paralysis had been the most 
conspicuous symptom thoughout, but his limbs, so far as the 
would admit, had never failed. He could always grasp firml 
with his hands, and could walk. His walking power hal 
however, sonan T diminished. It is very possiþle that the 
symmetry of the disease had been productive of bilateral weak- 
ness, and that thus the defect had been less easy of discovery. 
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After his death, his wife told me that she had sometimes 
thought that his right limbs were weak, but one of his sons 
who Fad been much with him had formed the same impression 
as to his lett. It was certain, they said, that in walking he 
sometimes reeled a little to one or the other side. : 

Dr. Bright, in the second volume of his “ Medical Reports,” 
has given a portrait, which shows a closely similar condition of 
the corpus striatum. The chief differences indeed, between 
his case and mine consists in the fact, that in his the lesion 
was on one side only, whilst in mine it was symmetrical. If 
we keep this fact in mind, we shall find that the symptoms in 
the two cases were nearly parallel. In Dr. Bright’s case, as 
in mine, incontinence of urine was an early symptom, and 
throughout one of the most conspicuous. His patient was a 
man of 40, who had been a soldier. The earliest symptoms 
observed had been that he would occasionally fall in the) street, 
and lose consciousness for a moment or two. He complained 
of pain in the forehead, and had occasional absence of mind 
with slight weakness of the left side. Next he began to con- 
stantly pass urine in bed, and occasionally fæces also. After 
this there was general muscular and mental debility, with 
strabismus and diplopia. “ His manner was peculiar, and his 
conversation incoherent; he stood for some minutes together 
in one position as if lost in abstraction; when spoken to, he 
answered a question with some consideration apparently, but 
then at once ran on to something else, without, however, saying 
much, but making some statement perfectly without founda- 
tion.” The symptoms, including the premonitory group, had 
lasted a year when Dr. Bright first saw him, and he lived, after- 
wards, in Guy’s Hospital, for six months longer. He had no 
facial paralysis, nor, so far as the notes inform us, any defect of 
sight or hearing. A few days before death it is noted: “ His 
general manner and aspect quite unchanged. He stands 
about musing, and if you ask him how he finds himself, 
answers after a few seconds of consideration, ‘I am not quite 
dead.” He had gradually become more dull and heavy. 
It was only during the last week that his imbecility and 
debility were such that he could not leave his bed. He had 
on the last day great difficulty in swallowing. 

Dr. Bright does not describe the condition of the corpus 
striatum as implying new growth, but from the appearances 
délineated, it probably did so. He says that two-thirds of 
corpus were “ involved in softening, and presented a filamentary 
a watery-brown appearance.” The rest of the brain-sub- 
stance was healthy, ba over a space two inches square on the 
right hemisphere all the membranes adhered firmly. There 
was some general serous effusion. In commenting on ae case, 
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_ CASE OF THOMSEN’S DISEASE. 
BY FRENOH BANHAM, M.A., M.D. 
Physician to the Royal Berkshire Hosptial. 


Tum patient, a brief report of whose case is subjoined, came 
under my notice a year and a half since. J am now again in 
communication with him, and as the disease from which he 
suffers is one of great isek I feel that so good an example of 
it should not pass unrecorded. ; : 

The affection of which he is the subject is known as Thomsen’s 
Disease (so named from the physician who first described it, 
and who is himself a sufferer from it), and which consists 
almost wholly in spasms of the voluntary muscles coming on 
at the outset, or upon any change of motion, and quickly 
passing off again. Few, if any cases, have been recorded in 
our English journals, so in pointing out any special pecu- 
liarities exhibited by my patient, I take as my standard of 
comparison the descriptions of the disease as detailed in some 
of our best treatises on Diseases of the Nervous System. The 
affection is generally-spoken of as being hereditary; but in 
this case it seems not to be so, as no other member of the 
family, as far as can be ascertained, has been similarly 
affected, nor is there any tendency to disorders of the nervous 
system, and the patient is one of seven, the eldest being 22, 
and the youngest 9 years of age. Further, it is said to be 
congenital, some indications of it having been observed in the 
eraile; but my patient, now 18 years of age, had 11o symptoms 
until he was 12, and these did not become severe until two’ 
years ago, when he was taking swimming lessons, and for forty 
consecutive days was accustomed to remain in a cold bath for 
upwards of an hour together. He is an intelligent youth, 
Keenen nen especially as regards the legs, and muscularly 
strong, while his general health is good. i 

The first time he noticed a spasm was, as l have said, six 
years ago. He was jumping over a flower-bed in his school- 
master’s en when a spasm of the legs occurred ; he could 
not lift his feet so as to clear the flowers,.and his master 


1 Read before the Reading Pathological Society, Deo. 8th, 1886, 
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caned him for the d&mage done. He remembers the in- 
creasing frequency of the symptoms from that time, marked 
by his inability to join in such games as “ Hare and Hounds,” 
as he had formerly done. 
The symptoms vary very greatly at different times. When 
severe, a spasm comes on as soon as he has altered the 
condition of a muscle after a period of rest. Thus, after 
` having sat down for a little time, when he rises to his feet, he 
cannot stir his legs because the spasm immediately occurs, 
and for the same reason he cannot balance himself unless he 
has gained his equilibrium before the spasm is developed. 
This leads to his. being thrown down in trains and tramcars on 
attempting to stand up after sitting, unless he is able first to 
grasp the rail. Again, after getting into a conveyance and 
sitting down, he cannot bring his heels towards the seat at 
once, but often kicks the opposite passenger through his legs 
sticking out stiffly; and as an illustration of the transient 
character of some of the spasms, I will quote his own remark— 
“that he generally gets his legs down before the fellow he has 
kicked begins to swear.” The spasms are also very marked in 
his attempt to walk upstairs. He has very great difficulty in 
lifting each leg on to the first and second steps respectively. 
A slightly less difficulty in the next two series of motions, and 
a continually decreasing difficulty in each successive series, 
until he has mounted, say, twelve or fourteen steps. After this 
he has no further trouble for the time being. In such 
circumstances, twelve or fourteen seconds is fhe lones time 
that the difficulty lasts. Again, on bending the arm sharply 
at the elbow, the hand may readily æpproach the shoulder, 
and will return about half-way back, when a spasm occurs 
which holds it there for a few seconds. Again, on opening 
the mouth, it is fixed for a few moments before he can close it. 
‘The difficulty vanishes, however, after a little exercise, and will 
not recur unless brought on by fright or great excitement. 
His arm or jaw seems never to remain rigid ‘for longer than 
about three seconds; the time, however, varies from this to a 
momentary check in the movements. When a muscle has 
. becomé stiff, as he expresses it, he does not suddenly acquire 
full power over it again, but in a longer or shorter time he can 
begin to move the limb, slowly at first, but with increasing 
igour as time. passes. d 
he disorder varies in intensity, and when less severe, the 
spasms do not take place so immediately at the outset, but 
only after a series of motions. For example—he will mount 
nine steps cared when a short spasm will occur, lasting 
haps until he hás reached the twelfth, and necessitating 
is grasping the banister to prevent himself falling. 
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There are certain circumstances and states of mind which 
seem to influence the spasms. ‘They are slightly more 
marked, and last longer when he directs his attention to 
them; but his will does not seem to affect them at all. 
Under fear or excitement, the symptoms will suddenly 
appear at other times than at the outset of voluntary motion. 
As an illustration, I may mention that when walking one day 
with a friend in a railway tunnel, and being surprised by the. 
near approach of a train, the spasms suddenly set in in the 
legs, so that his companion had actually to drag him out of 
the train's way. And again, sometimes on getting into a 
train he has literally to fall into the carriage if he is greatly 
excited or the train 1s on the point of starting. In the case of 
the hands, the spasms so affect them that he is frequently 
unable at once to let go objects that he has ppasted. The 
muscles of the tongue and larynx, so far as Í can ascortain, 
have never been affected. He seems always to have led an 
active life, so that I am unable to say what the effect of rest 
would be upon the tendency to spasm. It seems, however, 
that when after remaining in one position subsequently to 
taking prolonged exercise, he recommences movement, the 
spasms at the outset occur very promptly and strongly. The 
disease is considerably influenced by cold, rainy A and 
he tells me that he generally knows when it is going to rain 
by the strength and character of the spasms. The tendon- 
reflexes are scarcely so strong as is usual in health, and the 
left patellar tendon-reflex is rather weaker than the right. In 
regard to the superficial reflexes, tickling of the soles of the 
feet elicited no response. 

The electrical reactions of the muscles are not precisely 
coincident with what has been recorded in other cases. 
Momentary stimulation of the nerves did not cause more than 
a momentary contraction of the muscles either in the case of 
the opening or closing contractions of either ae or in the 
case of a momentary stimulation with a rapidly intermittent 
current. The contractions produced on starting a current 
through a motor point were momentary and normal, although 
the current was maintained constant after making. I mention 
this because it has been stated that in some cases in certain 
muscles an unbroken current has caused peculiar wave-like 
contractions, about one per second passing from the negative 
fo the positive pole. An intermittent direct current, however, 
that is an intermittent current of uniform direction, main- 
tained a constant contraction of the muscle with either pole. 
Tn the case of one muscle only, the vastus internus, peculiar 
contractions and relaxations were observed during the appli- 
cation of the intermittent current, the active electrode being 
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placed over the motor point of the muscle. At first a normal 
contraction lasting about two seconds occurred, and then an 
irregular recurring series of contractions and relaxations. In 
all'thə experiments the sequence of the polar reactions was 
found to be normal, with the slight exception that the ACC 
and the AOC were produced together. The first contraction 
was produced with a kathodal current of 6 milliampéres, the 
diameter of the electrode ‘being 1 inch, the ACC and the 
AOC with a current of 8 milliampéres, although the 
ee contracture was more vigorous than that produced by 

e closing of the anodal current’ with the same current 
strength. e KOC did not occur until the current had been 
increased to 10 milliamperes. 

I have not made any microscopical examination of the 
muscular fibre; but in a case observed by Erb many fibres 
were seen exceeding the normal maximum in size. 

I must thank Mr. J. Lester Taylor, of Sheffield, for the 
kind assistance he has given me in working out some of 
the details of this case. 


I—A CASE OF RECURRING ATTACKS OF TRAN- 
SIENT APHASIA AND RIGHT HEMIPLEGIA. 


T.—A CASE OF TUMOUR OF THE PINEAL GLAND. 
BY EDWARD 0. DALY, M.A., M.D. (OXON.), M.B.O.P., 
Physician to the Hull Royal Infirmary. 


A GENTLEMAN, aged 68, was suddenly seized, on March 11th, 
at 6 a.m., with aphasia and right hemiplegia. The attack 
lasted about five minutes, and passed off as rapidly as it came 
on. He had suffered occasionally for years from gout, most 
frequently affecting his bladder. The first sound of his heart 
was found to be feeble; his arteries were thickened, and his 
urine was pale with a well-marked trace of albumen, and a 
sp. gt. of 1010, His temperature was normal; his pulse 80. 
On arch 13th he had two attacks of a precisely similar kind 
to the first, each lasting about half an hour. 

March 14th there were ten attacks, the shortest lasting 
about ten minutes, the longest almost an hour. 

March 15th there was one attack of ten minutes’ duration, 
and three in succession, with about a ten minutes’ interval 
between, each extending over three hours. 

Since March 15th he has been quite free from an attack of 
any kind. : 

saw this gentleman during several of these attacks. They 
came. on ectly suddenly without any premonitory symp- 
toms, and passed off as rapidly. He would suddenly say, 
“I am all right again.” 

There was never any kind of convulsion. 

- During the attack the intelligence was certainly affected, 
but it was difficult to estimate to what extent. 

» When asked to put his tongue out he did so at once, and 
also. closed his eyes, and performed intelligently all actions 
asked of him. The aphasia was not complete, but the words 
he had at his command were limited, and frequently misap- 
plied; and*in some of the attacks he was quite unintelligible. 

The tenis was also partial, more marked in the arm 
than the leg. He could move the right hand to a limited 
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extent, and was able to krasp my hand feebly. There was also 
slight anesthesia of the right side. 
he attacks in every instance ended abruptly, the speech 
becoming instantaneously perfect. The power in his right 
side returned almost as rapidly, but after the longer attacks a 
few minutes elapsed after the return of speech before he could 
use his arm and leg perfectly. 
. In the iitervala boewesti the. attacks he felt quite well, with 
the exception of slight frontal headache. : 

The only treatment consisted of. perfect rest, a few grains of 
calomel, and a mixture containing small doses of iodide of 
potassium and citrate of lithia. 

When I first saw this case I was inclined to think it due to 
transient thrombosis of the left sylvian artery. On referring 
to various books on the nervous system I find Dr. Bastian, in 
his book ‘ Paralysis from Brain Disease,’ mentions spasm of 
the vessels as one of the causes iar so of rapidly producing a 
hemiplegic condition. He remarks unfortunately there is a 
great deal of uncertainty on this point. 

As these attacks came on and passed off so rapidly, the 
speech and movements of the right side in the interval 
between the attacks being perfect, the case seems more readily 
explainable as due to spasm of the sylvian artery, than to throm- 
bosis or any other cause. The case, at any rate, seems a very 
unusual one. 

In some cases polyphagia has been ascribed to pressure of 
the tumour on the “ diabetic centre,” but no such explanation 
is admissible in this case, the urine being normal throughont. 

In other cases it depends on the implication of the cerebral 
centre of the stomachic branches of the vagus. 

Again, unnaturally large eae have been observed in 
disease of the post-cerebral lobes, which must have been 
subjected to abnormal pressure in the present case. It may 
be that this symptom has been noted in other cases of tumour 

-of the pineal gland, though I am not aware of it. 

This gland, now shown to be a rudimen “parietal eye,” 
was at one time believed to be the seat of the soul, and hed 
the patient lived and died in those days, his moral and physical 
deterioration would doubtless have been brought forward as 

_ strong evidence in favour of the correctness of baa theory. 


Case IL—W. O., single, a labourer, aged 23, was admiti8d 
into the infirmary on October 80th, 1885. There was no family 
history of consumption, nor of any other constitutional disease, 
He had not had syphilis, and there was no history of any 
former head injury. He was strong and healthy until two or 
three weeks prior to admission, when he believed he had been 
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struck by lightning, and had complafned since that time of 
moro or less constant headache and photophobia. On admission 
he was found to be a strongly-built man, his gait was peculiar, 
and resembled the walk of a drunken man, swinging his 
trunk from side to side and from back to front. His gait was 
worse when he closed his eyes. As he lay in bed, he could 
move his legs freely in any direction. Hs arms were not 
affected, and the patellar tendon reflex was normal. 

The patient complained of pain at the back of his head. 
His vision was a pupils dilated and equal, contracting - 
but slightly to light or accommodation. An ophthalmoscopic 
examination revealed double optic neuritis with swollen disc. 
His other senses were normal. He was constantly sick, irre- 
spectively of food. His urine was free from albumen and sugar, 
and not increased in amount. Nov. 11th, slight paralysis’ of 
the left external rectus was noticed, and on Nov. 20th facial 
peralysis on the right side. Nov. 25th, there was some difficulty 
in articulation for some hours, which passed off entirely. 

During the latter part of November and December attacks 
of spasmodic contractions of the muscles of the limbs and 

occurred from time to time. At times his mind seemed 
much affected : he would get out of bed several times during 
the night, and occasionally wanted to fight. From ‘the 
beginning of January, 1886, he began to develop a very large 
appetite, and his vomiting considerably abated. 


e remained in statu for some weeks, and was dis- 
charged, at his request, January 29th, 1886. Re-admitted 
February 27th, 1886. 


It was now noticed for the first time that the hearing of both 
ears was defective, and he was found to be almost blind. He 
was said to have had occasional fits. He could only walk and 
stand with assistance, though he could move his arms and legs 
freely. There was no anmwsthesia. His appetite was soon 
found to be enormous, and the patients were in the habit of 
giving him what they left on their plates. On one occasion 
eight or nine patients put their pudding at his disposal, in 
order to see how much he would take; all this he finished 
without trouble. During the time he was in the infirmary he 
put on nearly five stone. The urine remained normal in all 
respects. During March and April he seemed to lose all 
intelligence, became almost completely deaf, and his sight 
failure passed into total blindness. He also completely lost 
control over the bladder and rectum. When pinched or 
moved he would give a kind of grunt, but hardly ever 
uttered a. sound, except when he wanted food. © was 
occasionally observed to lie with his head drawn back, which 
was found to depend on a tonic contraction of the muscles of 
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the back of the neck. He had from time to time e ileptiform 
convulsions, in which the movements were said by the nurse to 
have been general. I never however myself saw him in one 
of these attacks after his re-admission. 

During the last week or ten days of his life his pulse and 
respiration became very rapid, and he passed into a state of 
coma several days before his death, on May 19th, 1886. 

At the post-mortem examination a circumscribed tumour 
was discovered extending backwards from the point which 
corresponded to the situation ofthe pineal gland. It was 
loosely attached to the upper surface of the cerebellum, lying 
between it and the under surface of the cerebrum. In its 
growth it had seriously pressed upon the neighbouring struc- 
tures, especially the corpora quadrigemina, which were soft 
and flattened. The tumour was two inches in length, one and 
three-quarters in breadth, and half an inch in thickness; and 
is well shown in the photograph kindly taken for me by Mr. 
Howlett. Subsequent microscopic examination showed the 
tumour to be one of alveolar cancer: this view of its minute 
structure was corroborated by Mr. Young, of Manchester. 

Remarkes.—The case was diagnosed with considerable confi- 
dence as a tumour of the middle lobe of the cerebellum. The 
attacks of spasm observed have been usually ascribed to 
tumours in that situation, and this growth no doubt must have 
pressed upon the middle lobe. I have lately however seen a 
case in which rigidity and tetanus-like seizures were absent 
from first to last; bat in which at the post-mortem the middle 
lobe was almost entirely destroyed by a soft growth. I am 
therefore inclined to agree with the explanation put forward 
by Dr. Sharkey in his Gulstonian lectures last year; namely, 
that the symptoms in this case depend, not upon the pressure 
on the middle lobe of the cerebellum, but upon the fact, that 
the tumour was in such a position and of such a size as to 
cause pressure on the pons and medulla. 

The t impairment of vision present at such an early 
stage of the disease was doubtless due to the fact, that the 
tamour from the first pressed upon the ye quadrigemina, 

Although the tumour was diagnosed during life as cere- 
bellar, there was one symptom, polyphagia, which is not, I 
think, characteristic of tumour in that situation. That central 
- disease may give rise to ravenous appetite is frequently wall 
exemplified in certain forms of insanity. When it occurs in 
the case of cerebral tumours it does not, as a rule, prevent 
the progressive emaciation which is so commonly observed 
towards the close of such cases. In the present cise however 
the patient put on weight up to the last, and was five stone 


- heavier at his death than on his admission. 


TWO CASES OF PECULIAR MOVEMENTS IN 
OHILDREN. 


BY W. HALE WHITE, M.D., ` 
Senior Assistant Physician to Guy’s Hospital. 


Oase L—A. A., œt. 14, came to my Out-patients’ department on 
March 2nd, 1886. The notes made at the time are as follows :— 

He is healthy-looking and very intelligent, being at the top 
standard but one at the Board School. He is an only child; a 
paternal uncle is in an asylum, otherwise the family history is 
very good. Forceps were used at birth, from which time his 
mother has noticed irregular twitchings of his muscles. When 
he was three months old, she took him to the Great Ormond Street 
Hospital. The doctor said he would grow out of it, and gave him 
Salve oil; but he has not eer A 

Present Condition.—On watching the boy, occasional slow in- 
voluntary movements of the fingers and forearms are seen more on 
the right side than the left, where indeed they are hardly percep- 
tible. These movements affect the face and both extremities on 
the slightest attempt at voluntary movement, and indeed they may 
at times be seen on the face without any voluntary motion. They 
are least marked in the lower extremity. When at their greatest 
they are extreme, the platysma and trapezius showing the irregular 
paro contractions very well. It cannot be made out that 

ə muscles supplied by the 8rd or 5th nerves are affected. 
Perhaps the action which shows the trouble to the greatest 
perfection is unbuttoning his shirt: he makes the most mas rad 
and violent attempts with his right hand; the right side of the 
face is distorted; the left hand tries to help, but is affected in the 
same way but to a less degree, and finally his mother has to help 
him; but if he employ only the left hand he can after some time 
manage it. His handwriting is hardly legible, and he has to hold 


. the right hand, which holds the pen, steady with the left. Owing 


to the face-affection the speech is irregular and jerky. The 
abdominal and thoracic muscles are not affected, but the affection 
of the right leg causes an irregular gait. All his troubles are 
worse when his attention is directed to them. The knee jerks are 
normal, as is the triceps on the left side; but the attempt to get it 
on the right sets up the irregular movements. There is ankle- 
clonus on both sides, and diminished superficial reflexes all over 
the body. No paralysis or contraction, no atrophy, no paradoxical 
contraction. Electrical reactions all normal. No disturbances of 
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sensation. Ophthalmosepic and laryngeal examination showed 
normal results. Special senses normal; no trophic changes. No 
asymmetry of head, limbs, &o.; no wasting; throat normal; uvule 
bifid; dentition is said to have been delayed. There is a narrow 
patch on the right leg. 

March 1887.—For the past year he has been treated with iodide 
of potassium and tonics, but without any benefit. A most thorough 
examination showed the condition to be unchanged, except that no 
ankle-clonus could be obtained, and the reflexes were nort so lively. 
He has not suffered from headache or sickness. As he has got 
used to me he dogs not make quite such extreme movements as he 
did at first when talking to me, but he is just as bad as ever 
with strangers. This patient was exhibited at a Clinical Meeting 
of the Neurological Society last March. 


Case 0.—O. L., mt. 10, admitted under me into Philip 
Ward, Feb. 26th, 1887, for spasmodic movements of the right 
arm and right facial paralysis. 

Family History—The maternal great-grandfather had fits; he 
died, æt. 60, paralysed. A maternal great-aunt had fits; a first 
cousin (mother’s sister’s child) has fité and is weak mentally. 
The patient is the eldest of four. The second, a boy, was born 
with a large head and is very excitable. The third, a boy, has 
often been operated on for nevi. The fourth, a girl, is healthy. 
The mother is healthy, but her mother from childhood has had 
tremblings of the head and right arm: she has had thirteen or 
fourteen children, and is now almost bedridden. 

Personal History—His birth was-a “hard confinement;” he 
was a nervous child, easily frightened, screaming when the olock 
struck. In May, 1886, he woke up one morning feeling sick and 
feverish. He was kept in bed a week, as he had a sore throat; his 
mother noticed he was a little shaky, both hands being tremulous. 
Ho quite recovered. In July, 1886, his mother again noticed tremu- 
lousness, confined to the right hand, though he could still feed 
himself; but by October it had got so bad that he could not write. 
At this time he described a pain which began in the right mid- 
finger and extended up the arm. He was now removed from 


school, where he had been looked upon as a dull boy, although he , 


was in the second standard. His speech was noticed to be 
affected. By November the right arm was useless. He was 
taken to a doctor, who drew attention to slight facial paralysis and 


dragging of the right leg, and said he had either chorea or | 


paralysis. He was taken to a hospital, where the same diagnosis was 
made. Change of air was frequently tried, but he got no better, 
and was admitted into Guy’s. No rheumatism. 

Condition on Admission—Well-nourished, healthy-looking, datk 
hair and eyes ; sits up in bed, amusing himself with toys and usin 
the left hand exclusively. Has a small nevoid patch on the le 
outer malleolus. There is nothing noteworthy about the mental 
condition. As far as the facial paralysis permits, the pantomimio 
speech is good, as is the spoken, except for slow drawling but 
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distinct utterance; this also would appear to be due to his 
prio diet There is no aphasia. He cannot write. The only 
efects of the eyes are that the left pupil reacts better than the 
right; also, on looking up, the right eye is turned further up than 
the left ; and in moving up, it performs slight horizontal oscillations. 
Hearing, taste, and smell normal 
Motor Functions.—There is paralysis of the muscles supplied by 
the right facial nerve, but it is very variable, the mouth being 
drawn violently to the left at one time, but not a few minutes 
after; both orbiculares palpebrarum and occipito-frontales muscles 
act equally and well. ere is some paralysis of the left levator 
palpebre. The tongue is protruded normally. The uvula and 
ero arches are equal. The power in both arms is diminished, 
ut especially in the right. ere is no paresis of the legs. 
When he sits naturally, the following is the position of the right 
upper extremity. The humerus is at the side, the forearm at a 
right angle over the chest, the hand is clenched, the thumb being 
adducted and pressed into the palm by the fingers. At irregular 
intervals spasmodic twitchings come on, mostly affecting the 
elbow joint, the closed hand being thus rubbed up and down the 
sternum and making an excursion of about two inches. About a 
dozen of these twitches ocour in as many seconds, and then the 
arm is still again for some minutes. If he is being watched, the 
movements are continuous; and if he is told to take one’s hand, the 
whole extremity is irregularly thrown about before the object is 
accomplished. All this time the hand continues flexed, and he has 
to open it with the zyight-before he can anything. Oo- 
casionally the hand will open spontaneous! n Alpioagh there is 
generally much rigidity at the elbow and han still if they are 
opened with some force they soon become flaccid, and also they 
may at times be opened with less trouble than at others; but the 
flaccidity soon gives way to contraction again, and the hand shuts 
up. The left arm is normal, except that at first there appeared to 
be some slight choreiform movements of it; but after he had been 
in a day or two, they page) ag ha No wasting, anesthesia, or 
reflexes of arm. In the right lower extremity the knee-jerk is 
absent, as is ankle-clonus and paradoxical contraction. As he lies 
in bed the foot is persistently extended at the ankle, the sole is 
arched, the toes are extended at the metatarso-phalangeal joint 
and flexed at the phalangeal; plantar reflex very sluggish. On 
walking, this rigidity of the foot passes off, but the patient has 
some inco-ordination, the right leg being swung too far round, 
and he very quickly throws the weight on to the left. Right 
lower normal. No electrical examination permitted. : 


*Cases like these in some particulars have been recorded by 
Ross! and by Hadden.* Most of the cases by Ross had more 
spastic rigidity than either of mine; the last is perhaps 


1 Brar, Vol, V. p. 344. 
3 : Clin. Soo. Trans ,’ vol. xviii. p. 221. 


, MIGRAINE ATTACKS FOLLOWED BY TEMPORARY 
`e PARALYSIS OF THE THIRD NERVE. 


- 


BY 0. W. SUCKLING, M.D. (LOND.), M.R.0.P., 
Physician to the Queen’s Hospital, Birmingham, 


R. R, a youth aged 18, a tool maker, applied at the 
Birmingham Hye Hospital for treatment for dropping of the- 
left eyelid. Dr. White found that there was complete 
paralysis of the left third nerve, and there being a history of 
previous similar attacks, he kindly sent the case, as one of 
interest, to me. i 

Since infancy the patient has been subjeot to severe 
headaches, occurring at varying intervals. During the last 
four years the attacks have occurred more frequently and 
have been more severe, and for the past two years he has had 
an attack pretty regularly every fortnight. 

The patient’s aunt used to suffer severely from periodical 
headache; but neither of his parents have been affected by 
this or any other neurosis. 

An attack lasts two days, and takes the following course :— 
He first feels a slight pain above the left brow, which 
gradually increases in intensity, and is followed by a flow of 
saliva into the mouth, and he feels very cold. He at once 

oes to bed on feeling the onset of an attack, but cannot 
. sleep, and he has to remain in bed for two days without being 
able to sleep or to take any food. 

The pain increases ually, and attains its maximum in 
twenty-four hours: it then as gradually subsides, and ends 
ue etely in another bee? An hours. 

o pain remains localised over the left brow; he does not 
vomit, and there are no ocular spectra or paræsthesiæ of any 
kind, except that he complains of a nasty taste in the mouth. 
‘ After an attack his seals is tender, and he cannot comb big 

air. 

The left eyelid was first noticed to be drooped after an 
attack in his infancy, and this has occurred, very frequently 
since, 

Three yéars ago, after a severe attack, his left eye was 
completely closed, and the eyeball turned outward, 

VOL, X. B 
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The eye is not affeeted in every attack, but only in the 
severe ones; and the more severe the pain, the greater is the 
amount of dropping of the lid which follows.. 

The left eyelid begins to arp at the end of an attack when 
the pain is wearing off. The lid takes twenty-four hours to 
drop completely, and in another twenty-four hours has 
usually recovered. The eye is not always turned outwards, 
but it has been so on two separate occasions, and then the | 
paralysis lasts longer, not recovering for a week after the 
attac 

‘His mother attributes the increase in the severity and 
frequency of the attacks to his having attended a night school 
during the past two years. 

On examination a week after an attack the left pupil was a 
little larger than the right, and responded a to light 
and to accommodative efforts. The left palpebral fissure was a 
little smaller than the right, and the upward movement of the 
left eye was defective, there being diplopia in looking 
upwards. He complains that the sight of the left eye is not 
-so good as that of the right. Dr. White reports that vision is 
normal, -and that when he saw the boy the paralysis was 
complete both of the internal and external muscles of the eye. 

The salivation that occurs in this casé during the attack is 
also of interest. 

In another case of migraine at present under my care a 
profuse clear discharge runs from the left nostril during the 
attack—the pain being located over the left brow; and in 
this case the scalp is tender, and painfal lumps are occasionally 
present on it. 

Migraine in some cases is so serious a malady that it 
completely incapacitates its victims for their duties, and in 
the majority of cases is a most serious drawback. Its victims 
can usually tell what are the exciting causes, and affirm that 
fatigue, worry, reading, cold winds, p, wines, pastry, &c., 
will bring on an attack ; but however careful they may be, they 
cannot rid themselves of their burden. Cigar-smoking is a 
very powerful exciting cause of an attack. A medical friend 
of mine invariably suffers from a severe attack if he smokes 
cigars. 

n the above-mentioned case guarana in thirty-grain doses, 
taken every hour at the commencement of the attack, has 
given great relief. ‘The duration of the attack is shortened to 

. & few hours, and though the patient has bad attacks, they 
have not again been followed by the paralysis. 

The only other case of migraine in which the third nerve 
has been paralysed that I can find recorded is that published 
by Dr. Saundby in the ‘Lancet’ of January 10th, 1885. 


Critical Migests. 


RECENT OBSERVATIONS ON PROGRESSIVE 
MUSCULAR ATROPHY. 


BY H. H. TOOTH, M.D. 


THe great impulse given to the study of the disease, or rather 
group of diseises, known as Progressive Musoular Atrophy, by the 
researches of Erb, Charcot, Landouzy and Déjérine, Schultze and 
others, renders a review of the subject a desideratum. Such a 
review to date appeared in 1885, from the able pen of M. Charcot, 
but sinos then further advances have been made. The object of 
the present article is rather to place before the’ reader the most 
recent views of authors on the subject, than to criticise those 
views. It will be seen that recent anatomical observations tend 
rather to upset our preconceived ideas as to the causation of the 
disease. For instance, we have been taught to regard the 
-existence of atrophy, commencing in the small hand-muscles, 
accompanied by fibrillar tremors, and late reaction of degeneration 
in affected muscles, as pointing certainly to some lesion of the 
cells in the grey matter of the anterior cornua. On the other 
hand, in an undoubted myopathy, such as pseudo-hypertrophio 
muscular paralysis, so called, we have never expected to find 
either fibrillar tremor or reaction of degeneration; and it is on 
- those signs that diagnosis has hitherto been largely based. As 
will be seen, when studying Schultze’s latest observation, we can 
no longer, apparently, rely with certainty upon these signs, and 
unfortunately we have not yet any to take their place. 

There have always been authors who have maintained that all 
cases of idiopathic muscular atrophy are due to primary disease 
of the muscles, the nervous changes being, according to them, 
secondary. Such is the opinion of Friedreich, Schultze, Lichtheim, 
Liebermeister, and others. A fatal objection to the uniyersal 
adoption of this theory is the fact, that we may have the most 
advanced atrophy of the muscles, with an absolutely normal 
fondition of the nervous system. 

It would appear to the impartial student that there may exist, 
under the comprehensive head of progressive musculdr atrophy, a 
number of, forms having the common characteristic of atrophy, 
but due to various causes. Thus we may have atrophies of 
myelopathic origin, due to disease of the anterior saa of the 
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spinal grey matter; or we may have myopathic atrophies, in which 
the seat of disease lies solely in the muscles themselves ; or lastly, 
wo may have neuropathic alroplies, in which we must look for the 
lesion in the nerves themselves. The cases hitherto recorded may 
-most of them be classed under these three heads, but it must be 
admitted that there are still many anomal.us cases. 

There has not been added much that is new concerning 
myelopathies ; but the recognition of the two other groups above , 
mentioned has had the effect of considerably limiting their eè 
number, and at the same time of making their symptomatology 
more sharply defined. Thus the thenar form has become the type 
of a myelopathio atrophy, and though apparently in some true 
myelopathies the atiophy may commence in other than the 
hand-muscles, the number of such atypical cases is becoming less 
und less. The commencement of the -disease in the small hand- 
muscles, at’ first sight so difficult to understand, has had great 
light thrown upon it by the work of Ferrier and Yeo! on 
monkeys, by which it is shown that the small hand-muscles are 
connected with centres in the dorsal cord at about the Jevel of the 
second dorsal roots. Beevor? has illustrated the clini:al bearing 
of this in myelopathies. From these facts we may speak of the 
thenar type of progressive muscular atrophy as a poliomyelitis, 
attacking first the anterior grey cells in the region of the upper 
dorsal roots and spreading upwards’ and downwards from that 
focus. It is, however, highly probable that a simple p:otopathic 
lesion of the grey cells, uncomplicated by any affection of the 
white matter, is much rarer than is usually supposed. This is 
Schultze’s* opinion, and he gves so far as to assert that only two 
such autopsies are as yet recorded, namely those of Charcot and 
Gumbault,‘ and Pierret and Troisier.6 It is a fact that in many 
recorded autopsies there is coincident affection of the white 
matter. 

It is in the class of atrophies in which the seat of the disease 
lies wholly in the muscles themselves, that the most important 
advanceg have been made. One of the earliest recognised 
myopathies is pseudo-hypertrophic muscular ysis. It isneed- 
less to dwell on the symptomatology of a disease so well known, 
but it will not be out of pace to mention the ands on which 
ie ae of a myopathy from a myelopathy has hitherto been 

sed. ` 
” As a rule, fibrillar tremors are not present in myopathies, it is 
true that in Schultze’s® case, to be mentioned more fully later on - 


1 Ferrier aud Yco, ‘ Proc. Roy. Boc., 1881. 

2 Beevor, ‘ Med. Chr. Trans., 1885. ° 

3 Bchultzo, ‘ Ueber den mit Hypertrophie verbundenen Progreasiven Muskol- 
schwund,’ eio.: Wiesbaden, 1886. 

‘ Oharout et Gombault, referred to by Charcot in ‘Maladies du Système 
nervoux,’ t. i1., p. 206, 4° dd. 
‘> Pirret vt Troisicr, “ Noto sur deux cas d’atroph, muse. progr.”—‘ Arch. de 
Phys. norm. ct path., 1875, p. 286. 

* Op cit. rans 
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they wore noted at an early perio! of thé disease ; but this is very 
exceptional, and when these little tremors are present, we may, 
with tolerable certainty, exclude myopathy pure and simple. 

Till quite lately, it was believed that reaction of degeneration 
in the atrophic muscles was a sign of some nervous lesion, central 
or peripheral, and that it was never to be found in simple affection 
of the muscles. This, however, can no longer be relied on, for 
Zimmerlin, Schultze, Landouzy and Déjérine have shown that 
it may be present in pure myopathies. Hypertrophy of ceitain 
muscles is very often present in myopathies, but has never been 
seen in myelopathies or neuropathies. Very important points 
in forming a diagnosis are, the age at onset, the point of attack, 
the existence or non-existence of heredity, which is very common 
in myopathies and neuropathies, but not in myelopathies. 

A myopathy nı arly allied to pseudo-hypertrophic paralysis is the 
so-called “ Juvenile Form,” first recognised by Erb in 1884.1 This 
form seems to have obtained general acceptance as a distinct type. 
It differs from pseudo-hypei trophic paralysis in the fact that hyper- 
trophy is a very subordinate feature, while atrophy is a prominent 
one; in fact, hy pertiophy may be sometimes absent, or so slight as 
to escape observation. The disease begins in early adolescence, 
and there is a strong tendency to heredity. The muscles filst 
affected are those of the shoulder-girdle. Asa rule, degenerative 
electrical reactions are absent, but this is not invariable. 
Vibrillar tremors are conspicuous by their absence. Erb’s descrip- 
tion is based on the clinical observation of twenty cases. Jichtheim,? 
however, has recoided a case rather closely resembling Erb’s, in 
which absolutely no disease of cord or nerves were found. 

Schultze’s? cases are very interesting. There is a marked 
heredity. Maternal grandfather and grandmother were cousins, 
but quite healthy ; of their children, one son had muscular atrophy 
of some sort ; a daughter, who was quite free from any uerveus or 
muscular affection herself, and was married to a man equally 
healthy, had five sons, tliree of whom have muscular atrophy; one 
died, and an imperfect record is given of the other two. In 
both the disease begun at about eight years. The elder, in 
whom the disease was less advance than in the younger, pie- 
sented the “clinical picture” of psoudo-hyprrtrophic paralysis; 
that 1s to say, the disease began in the calves, which weie much 
hypertrophied. He had the characteristic gait, and difficulty 
in rising from the ground. But there was also atiophy of other 
muscles, particularly about the shoulders. The younger brother 
showed a much more wide-spread atrophy, but without any hyper- 
trophy, and presented the appearance described by Enb. 

e 


1 Erb, “Ueber die Juvenile Form der progressive Muskelatrophie.”—‘ Deutsches 
Arch, fur Klin. Med.’ Bd. xxxiv., 1884. 

2 Lichtheim, “ Piogress. Muskelatroph. ohne Erkrankung der Vorderhdrner des 
Ruckenmazks,”—* Arch. für Psychiat.” 1878, p. 521. Abstractin ‘Brar, Vol, IT 

. 142, 

* Schultze, “ Hei editdre Muskelatrophie und Paendohypertinphie der Muskelu.” 

—‘Neurolug. Contialblutt,’ 1884, p. 529, ; 
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Zimmerlin! records two families affected with myo-atrophy, 
much resembling Erb’s form, but in one case there was reaction of 
degeneration in several of the atrophied muscles, and in another 
there had been fibrillar tremors in the earliest stage of the disease. 

Marina? gives two cases of what he considers the juvenile form, 
but without heredity or hypertrophy. In one of his cases there is 
a partial reaction of degeneration (KCC =AOCC) in the deltoid. 
Marie and Guinon? endeavour to show the close connection between 
the various forms of myopathy. Their first case is one which re- 
sembles pseudo-hypertrophic ysis, but has no marked atrophy 
of muscles, nor any hypertrophy ; but there was progressive weak- 
ness of leg-muscles, with the characteristic gait. At the same 
time the face-musoles seem to have been affected. The second ease 
is one of Erb’s form, and the last two belong to the “infantile 
form,” to be described later. 

Erb‘ gives an acconnt of a case which he claims to be of the 
“juvenile form,” but in which the muscular affection made its 
appearance after a fall on the back.5 He excised a piece of 
musola from the deltoid, which was hypertrophied, and another 
piece from the biceps, which was much wasted. In the former he 
found the muscle-fibres to be nearly all increased in size, very few 
showing signs of atrophy. The nuolei were much increased in 
number round the fibres, and there was also an increase of con- 
nective tissue. The vessels were thickened and had more nuclei 
in their walls than normal The broadened muscle fibres showed 
no signs of fatty or granular degeneration, but their strise were 
rather faint. In the atrophied biceps what fibres there were left 
appeared to be hypertrophied, and there was the same inorease of 
nuclei as in the deltoid. 

A most important study of muscular wasting is that of Schultze,® 
to which we have already referred several times. The work is 
divided into two parts, the special and general. The special part 
relates to a case which was one reported by Friedreich in his 
monograph on Progressive Muscular Atrophy. The history ex- 
tends over a period of twenty years. There was a general widespread ° 
atrophy of the muscles of the upper extremities, including those of 
the hands, but also hypertrophy of some of the leg-muscles. There 
was affection of the diaphragm, but no bulbar symptoms. When 

1 Ziminerlin, “ Ueber hereditiire (familuire) progress. Muskelatroph.”—‘Zeitachir. 
fur Klin. Med., 1884, p. 15. Abstract in ‘ Bram,’ Vol. VIL p 285. 

? Marina, “ Uno studio sulle amiotrophie.’””— Lo Sperimentale,’ 1885. 

7 Marie et Guinon, “ Contrib. à l'étude de quelquer-unes d.s formes cliniques 
de la Myopatine progressive primitive.”—‘ Rev. de Méd.’ 1885, p. 794. 

‘ Erb, ‘‘Muskelbefund bei der Juv:nilen Form der Dystrophia Musoularis 
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seen by Friedreich, fibrillar tremors were noted in the upper limbs, 
but none have been seen since. Reaction of degeneration was 
found in some of the atrophied muscles, such as the left deltoid, 
thenar muscles, and some interossei. The physical signs here 
are more in favour of the diagnosis of a myelopathy than that of a 
myopathy, and yet the anatomical appearances show that the case 
belongs to the latter class. Schultze found the nervous system, 
central and peripheral, quite normal, even the small intra-muscular 
nerves. The small blood-vessels in the nerves showed thickening 
of the intima, and in the brachial plexus and median nerve they 
were quite obliterated. The author does not claim anything 
peculiar to the disease in the occluded vessels, which he regards 
as due to general endo-arteritis. In the muscles important changes 
“were found. He begins his description with the microscopical 
appearance of a muscle which appeared quite healthy to the 
naked eye. The muscle fibres in transverse section appeared 
angular, some were hypertrophied, but most of them were natural 
in size. There was an inc'ease of sarcolemma and muscle nuclei, 
but, as a rule, very little increase of interstitial connective tissue. 
There was some fatty infiltration in the interstices between the 
fibres. Here and there were what looked like giant cells filled 
with smaller cells. These were the remains of muscle fibres, in 
which the true muscle substance was invaded by the proliferated 
muscle and sarcolemma nuclei. In muscles showing the 
highest degree of atrophy, and in whioh the reaction of degenera- 
tion had been made out, large infiltration of fatty tissue was seen, 
with a number of broad conngotive tissne fibres, in the meshes of 
which lay groups of nuclei, indicating the position of destroyed 
nuclei fibres, In a longitudinal section these nuclei appeared as 
long rows parallel to one another, sometimes consisting of a chain 
of forty nuclei. 

In some of the muscles, especially the deltoid, the muscle fibres 
were undergoing a process of BECA TAA Some fibres presented 
a sieve-like appearance from the numbers of small vacuoles, others 
had one large vacuole in the centre. 

Dreschfeld! gives the results of an autopsy on a case which he 
believes to be Erb’s myopathy. The brain and spinal cord were 
perfectly normal, as also were the intra-muscular and large-nerves. 
The muscles showed simple atrophy of the fibres, with some 
increase of muscle nuclei. 

Otto Buss? relates the case of two children, brother and sister, 
wt. 16 and 13 years, respectively. Father and mother are cousins. 
The author remarks that the boy has a stupid expression, but does 
not refer it to any affection of the facial muscles. Weakness was 
neticed first in the legs, et. 10, but the shoulder giidle-muscles 
were soon fuund to waste. Hypertrophy was noted in part of the 
deltoid and triceps. ‘No reaction of degeneration, or fibrillar 

t Dreschfely, “On some of the rarer forma of Muscular Atrophies.”—' Bran,’ 
July 1886 


? Otto Buss, “ Zur Lehre von der Dystrophia muscularis progressiva.”—‘ Berlin 
Klin. Wochensohr.’ 1887, No. 4. 
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tremors. The girl showed a similar condition, but in a less degree. 
Some muscle was excised from the boy’s biceps, and widening of 
the muscle fibres, together with incréased sarcolemma nuclei, was 
noted. There was also increase of interstitial connective tissue. 

Edgren? describes two oases, males, in whom the disease 
appeared at the ages of 16 and 22. They seem to belong to this 
type, but there was no heredity in either case. 

is appears to be the best place to mention the conclusion of 
Roth,? based on autopsies of myopathies. He says that in excised 
portions of atrophied muscles he has long noticed that the indi- 
vidual fibres seem to end in long connective tissue fibres. This 
suggested to him the idea, that muscle fibres might atrophy in 
their length, perhaps, more than in their breadth. This, he 
maintains, is borne out by the clinical appearance of the atrophied 
muscles, the belly of the musole becoming shorter and shorter. In 
one muscle that he examined, the zygomatic, he found that half 
the muscle consisted of tendinous fibrous material, the other half 
being natural. In a long muscle like the biceps, after suitable 
hardening provesses a fibre could be stripped from one end to the 
other of the muscle, and then it was found that the part of it 
remaining of proper muscle tissue was only about 10-20 mm. 
long, while the rest was of pure fibrous tissue. He believes this ` 
to be peculiar to atrophies of myopathic origin. 

Singer? gives an account of two complete cases, one of which 
belongs to this form, and the other to that of the type to be next 
described, showing how closely the two forms are allied. The 
first is that of a woman aged 34, single, with no heredity of a 
neurosis. The first symptoms were weakness of the lower ex- 
tremities, with Sooper f elma te of calves, and characteristic 
gait. This was followed by wasting of muscles generally. The 
shoulder girdle muscles were much atrophied, so also the upper 
arm muscles, but not the small hand muscles. No fibrillar tremors 
or reaction of degeneration. 

Post-mortem.—The atrophied muscles showed general lipomatosis. 
There was some diminution in size of a small part of the lumbar 
grey matter on the left side, together with corresponding decrease 
in the number of ganglion cells, especially in the lateral bone, 
where on the right side there were twenty-six, and on the left 
three. Other nerves quite normal. The autological appearances 
of the musoles consist of increase in the interstitial connective 
tissue, splitting up of the fibres in a longitudinal direction, with 
algo a tendency to split into plates horizontally, as occurs in every 
degeneration. The nerves were absolutely normal. 

the second case, the face muscles were affected on the left 
side, otherwise the case resembles the last, particularly in the 


1 Edgen, “Om den primara progressiya myopatin, ete.”— Nord. Med. 
Arkiy,’ Bd: xix. Nr. 5. 

? Roth, “Contiibution & Vanatomie pathologique de V’atioppie musoulaile 
progressive.” — Comptes Rendus de la Soc. de Biologia? Dee, 17, 1886. 
_ 3 Binger, “ Zur Kenntniss der piimaren Myopathieen.”-—' Zeitschr, fúr Heil- 
Kuude? Bd. viti. p. 229. : 
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a 
matter of the histological appearance of a piece of muscle excised 
for the purpose. Both these cases obviously are closely allied to 
pseudo-bypertrophioc paralysis. 

We now come to consider another distinct type of myopathy. 
Duchenne was well acquainted with a peculiar form of progressive 
muscular atrophy, in which the face muscles were early affected, 
and which so constantly appeared in childhood, that he called it 
the “ Infantile form” of piogressive muscular atrophy. The mode 
of attack is so characteristic, that instances of the disease may be 
traced in many of the descriptions of the earlier writers. 

Landouzy and Déjérine! contribute a very valuable addition to 
our knowledge of thisform. The firat-named observer was so fortu- 
nate as to have been able to watch two brothers for a period of 
ten years.? In another family affected with the same disease, tho 
authors were able to make a post-mortem examination on one of 
the members, by which it was established that the disease is purely 
myopathic, the nervous system, central and peripheral, being 
absolutely normal. In this disease there rarely if ever occurs any 
hypertrophy of muscles, atrophy is the predominant feature. The 
group of muscles first affected are those of expression; then soon 
follows atrophy of the shoulders and upper arms, the small hand- 
muscles being affected very late in the courso of the disease. The 
muscles of the lower extremities may be affected sooner. or later. 
As in the type last considered, fibrillar tremors are almost never 
present, and degenerative electrical reactions are rare. As the facial 
affection is peculiar, it will be well to describe it here. The 
forehead becomes smooth and quite devoid of wrinkles, even 
during vigorous alterations of expression, such as laughing and 
crying. Owing to wasting of the orbiculares palpebrarum the eyes 
are never quite closed, even during sleep. e lips are everted 
from wasting of the orbicularis oris, and the levatores labii 
superioris, but the zygomatics and risorius seem to escape, so that 
in laughing the mouth extends laterally (rire en travers), the 
upper half of the face not sharing in the change of expression. 
The muscles of mastication and deglutition escape entirely. The 
whole appearance is termed the “facies myopathica” by the 
authors. 

In Remak’s’ case, which appeared at nearly the same time as 
Landouzy’s preliminary communication, the face muscles were 
affected after the shoulders and upper-arm muscles. He considers 
it to be one of the juvenile type of Erb. 

Moasdoff‘ records a similar case to Remak’s, but with asymmetry 


* Landouzy ot Déjérine, “Myopathie atrophique progressive, sans Neuro- 
pathie."—‘ Rev. de Méd; Feb. 1885. A preliminary paper by Landouzy 
aBpoared in ‘Comptes Rendus de la Soe. de Biol , 1884. 

Landouzy, “ Denx cas de l’atrophie musculaire progressive de l’eufance.”~— 
‘Comptes Rendus de la Soo. de Biol ,’ 1874. ` 

> Remak, “ Ueber dis gelegentliche Betheiligung der Gesichte-Musoulatur bei. 

der Juvenilen, Form der progr. Muskelatrophie.”—‘ Neurol. Centralbl ,’ 1884, 
. 887. 

y 1 Mossdorf, “ Ein zweiter Fall von Betheilignng dor Gesichts-Musculatur bei 
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e 
of the facial affection. Both these cases correspond to the de- 
scriptions of Landouzy and Déjérine. 

Charcot’s! case illustrates well the facial affection in this 
disease. He insists strongly on the close analogy between the 
three forms of myopathy, pseudo-hypertrophic paralysis, Erb’s 
form, and the form now under consideration. 

Westphal’s? third case is one of facial myopathy, in which 
there is a marked atrophic heredity, younger sister, father, and 
uncle. 

Cenas and Douillet record three cases in the same family, two 
brothers and sister; the eldest appears to be a case of the type 
now under consideration. The next was the sister, in whom the 
atrophy commenced in the thenar muscles of the right hand, end 
that after suffering for six months or more from severe neuralgic 
pains in the arm. She had previously, some six years before being 
seen, had suppurative synovitis of the right index finger. This 
may have been the determining cause of the atrophy, but however 
that may be, the case reads like one of the Aran-Duchenne type. 
The last case, another brother, presented the facial appearances of 
a myopathy, but fibrillar tremors were seen in some of the muscles. 
The existence in the same family of myopathy and myelopathy 
is very interesting, and would point to a possible common origin 
for both. In this connection may be mentioned Philip’s 4 obser- 
vations. Here we have a family of eight children, four of whom 
wero affected with psendo-hypertrophic paralysis of the most 
marked description. On the mother’s side there were a cousin and 
an uncle “ paralysed.”. The father’s family history was good, but 
he himself suffered from a form of spastio paralysis, with wasting 
and contracture of musoles, which seems to be undoubtedly of 
spinal origin, but which had probably connection with an accident. 

In Ladame’s® case, the grandfather on the father’s side was 
said to have died of muscular atrophy. The patient was a young 
man in whom the disease commenced at the age of twelvé, after 
typhoid. The muscles first affected were those of the shoulder 
and upper extremities, the face muscles being attacked later. 
Leg muscles were much wasted, knee-jerk abolished. There was 
no hypertrophy, or reaction of degeneration. 

Westphal? records three cases, mother, daughter, and mother’s 


1 Oharoot, “Révision Nosographique des Atrophies Musculaires progressives.” 
— Progrès Médical, 1885. 

3 Westphal, ‘ Berlin Klin. Wochenschr., 1885, p 617. 

3 Oenas et Donillet, “Deux cas de myopathic atrophiqire; type Lendouz; - 
Déjérine, et un cas d’atrophie musculaire, type Aran-Duchenne, dans la même 
famille.” — Loire médicale,’ 1885, Nos. 7, 8. 

+ Philip, “ Primary Spastic Paralysis, and Pseudo-hypertrophio Paralysis® in 
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t Brar, Vol. VIIL p. 520. 
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sister, evidently of this type of myopathy: The face muscles were 
markedly affected in all. 

Landouzy and Déjérine! add six more cases to the number, 

Obs. I. is a very characteristic case of the disease. The 
facial peculiarities with atrophy of the shoulder muscles existed 
in the mother, the maternal grandmother, also in the younger 
brother. 

e Obs, II., young woman, æt. 27, had the “facies myopathica ” 

“well-marked, but there was no heredity, no fibrillar tremors, or 
hypertrophy; but there was reaction of degeneration in the 
orbioularis oris, and the flexors of the left forearm. The interest 
in Obs. III. lies in the fact that his brother was seen, described, 
and photographed by Duchenne in 1872, as an instance of the 
infantile form of progressive muscular atrophy. In Obs. IV. the 
face muscles were affected late in the disease, and degenerative 
reactions were found in several muscles, Obs. VI. was one of the 
scapulo-humeral type, but without the facial characteristics. The 
aait made post-mortem examination on this case, and found that 
the nervous system, central and peripheral, was perfectly normal. 
In the muscles they found appearances closely resembling those 
desoribed by Schlutze (op. cit.). They consider these appearances 
to be due to an “irritative myositis,” 

Kreske* records a typical case of this disease, the facial 
symptoms dating from three years old. No hypertrophy, or 
reaction of degeneration. 

From the foregoing cages and opinions of writers, it is easy to 
see that a very close analogy exists between the three myopathies, 
pseudo-hypertrophio paralysis, the “Juvenile form,” and the 
“Tnfantile form.” The first and third are olinically very unlike 
each other, but the second stands as a transition form between the 
two. For instance, hypertrophy is the predominant feature in the 
first, a very subordinate one in the second, and absent in the third. 
The second and third may so resemble one another as to be 
undistinguishable but for the facial symptoms in the latter. All 
three are diseases of youth, and all are very strongly open to 
hereditary influence. As far as they have been yet studied, the 
same essential morbid processes are at the seat of each. And yet 
with all these points of resemblance, they are still distinct 
nosological types. It is to be hoped that in the near future they 
may receive some less clumsy and misleading names than they do 
at present; the name “ facio-scapulo humeral type of myopathy,” 
suggested for the last by the French authors, scarcely recommends 
jtself either on the score of elegance or brevity. 

Among the hereditary forms of progressive musoular atrophy, 
it has long beon noticed that the disease may commence in the 


1 Landouzy et Déjérine, “Nouvelles recherches cliniques et anatomo-patho- 
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lower extremities. This has been observed by Bamberger,! 
Friedreich and Leyden. It must be remembered that pseudo- 
hypertrophic paralysis generally commences in that way, but the 
form now to be considered has no relation to that disease at all. 
This form was recognised as a distinct type by Charcot and 
Marie? in February 1886, and almost at the same time, and quite 
independently, by the writer of this review.? The latter proposed 
for it the provisional name of the “ peroneal type of progressive e 
muscular atrophy,” because though it may attack any group of® 
the lower leg muscles first, yet it seems to commence oftener in 
the peroneal group than in any other. 

In this form heredity is a marked feature; the disease 
generally makes its appearance in childhood. Though the leg 
muscles are first affected, Charcot and Marie notice that the small 
hand-muscles are nearly certain to be affected sooner or later. A 
very common early symptom is the appearance of talipes varus, 
due simply to loss of power in the peronei, not to contraction of 
opposing muscles; this talipes is very gradual and progressive in 
its development, undike that due to infantile paralysis. ‘he affected 
limbs are cold, and ‘often tend to become livid from disturbance of 
vaso-motor influence. Cramps and pains in the limbs are of 
frequent occurrence. Fibrillar tremors may or may not he 
present. Reaction of degeneration, as a rule, makes its appearance 
sooner or later. In the thesis above mentioned, the writer has 
collected some twenty recorded cases from various sources, which 
appear to be illustrations of this typo. An:ong these are accounts 
of four post-mortems by Virchow,* Oppenheimer,” and Friedreich,® 
which show that disease of the cord is absent in two, and in the 
other two what disease there is, is probably secondary, being 
situated in the posterior columns. On the otber hand, in three of 
these autopsies was found a well-marked interstitial neuritis 
affecting the nerves supplying the atrophied muscles. It is 
therefore probable that this type is a true neuropathy, using the 
term neulopathy in its restricted sense. 

Among the later recorded cases which appear to belong to this 
form are those of Osler, Schultze, Ormerod, and Charcot and 
Marie. 

In Osler’s’ case heredity is remarkably shown, and can be traced 
backwards through three generations. The disease began un- 
usually late in life, æt. 47, but the symptoms seem fairly 


1 Bamberger. “Bemerkungen über progr. Muskelatioph.”—‘Oecesterr. Ztg. 
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characteristic. Schultze’s' cases are those of two sisters and a 
brother, et. 3, 5, and 9 years respectively. In them the disease 
commenced in the peronei, at 8 years, leading to very early and 
gradual appearance of talipes varus. In the eldest the thenar 
musoles were affected early. 

There were no fibrillar tremors, no pains along nerves or in 
muscles, but complete reaction of degeneiation in many of the 

e muscles. Schultze himself considers the disease to be essentially 
edue to a peripheral lesion. That it is not an ordinary neuritis 
would seem to he suggested by the collateral heredity. 

Of Ormerod’s? cases, two, a brother and sister, were affected with 
atrophy, and contraction of the peroneal and calf muscles, soon 
after measles; the hand muscles were attacked about four years 
later. There was reaction of degeneration in some of the muscles, 
but no fibrillar tremors. A very interesting fact concerning them 
is that the father has had atrophy of the right peroneal and calf 
muscles since three years old. He has been told that he had 
measles badly when he was a year old. The atrophic oondition 
has not progiessed in his case. 

Charcot and Marie (op. cit.) contribute five cases, two of which 
aie brothers. In all, the disease commenced in the leg muscles; 
peronei or calf, leading three cases to talipes. Ata time varying 
fiom two to five years after, the hand-muscles were attacked. 
There was reaction of degeneration of some of the muscles in three 
of the cases, and fibrillar tremors in all. Cramps of the muscles 
were very common. 

This form of muscular atrophy requires much more attention 
than it has yet received, and post-mortem examinations are 
particularly needed. 

Seppili? tabulates amyotrophies as follows: 

A. Neuropathic.—1. Pepio (toxio, infectious). 2. Central 
(myelopathies). a. Progressive muscular atrophy. b. Amyotrophic 
lateral sclerosis. c. Deuteropathic spinal amyotrophies (from ex- 
tension of disease into anterior horns). i 

B. Myopathic.—Progressive musoular dystrophy, or progressive 
primary myopathy. a. Infantile progressive muscular atrophy. 
b. Erb’s juvenile form of muscular atrophy. e. Musoular pseudo- 
hypertrophy. d. Leyden’s hereditary muscular atrophy. e. Transi- 
tional forms, 


1 Sohultze, “ Ueber eine eigunthumliche progress. atroph. Paral. bei mehren 
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BRAIN AND EYE—OPTIC NEURITIS. s 


BY JAMES ANDERSON, M.D. 


Tr is now six. years since the classical discussion on Optic 
Neuritis in Intracranial Disease took place during the first 
session of the Ophthalmological Society. Much work, clinical, 
microscopic an rimental, has since then been done in 
elucidation of the subject; but it cannot be regarded as much 
less of a quæstio vexata now than it was six yearsago. Another 
more. purely ophthalmological question has also been under 
discussion during these years, viz. Ere E Ophthalmitis. 
Notwithstanding important differences, the two questions have 
much in common, and it seems probable that when the one 
bas been solved, the other will present but little difficulty. 
While in both cases the ultimate decision must rest on 
clinical observation, in both cases experimental observation 
can do much in clearing the ground, and in suggesting at 
least a vera causa. To Deutschmann, of Gottingen, we are 
indebted for experimental work on both subjects, and we 
purpose giving some account of his recent Honoprph on 
.“ Optio Neuritis in connection with Brain Disease,” + 
with some reference to the work of others, confirmatory and 
opposing. tr : 

Observers are now, and indeed they. were six years ago, 
practically unanimous in regarding opie neuritis as a single 
process, not distinguishable into “choked dise” and “ de- 
scending neuritis,” as was formerly made out. It is clear on 
reading various descriptions of whet were considered the 
distinguishing features of “choked disc,” that there was no 

eneral agreement on the point. The term implied a theory, 
Eat expressed. no clinical fact, and it has simplified matters 
that it is now practically obsolete. At the same time it would - 
be very far from right to conclude’ that there are not types of 
néuritis, The neuritis of tubercular meningitis, for example, 
is as a rule of quite a different type from that of cerebellar 
tumour. The low, pinkish-white swelling of ‘the first is very 


1 Jena, Gustav Fischer, 1887, p. 68. For full Abstract v. ‘Ophthal. Review,’ 
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distinct from the high, blood-coloured and generally blood- 
stained swelling of the other. Both however, are almost certainly 
but different intensities of a similar process, and probably the 
main element in the difference is the “choking,” which, as 
shown by Gowers in the above-mentioned discussion, does- 
actually take place, not at, but in front of, the lamina cribrosa. 

In his paper, opening the discussion on Optic Neuritis, Dr. 

"e Hughlings-Jackson referred to three hypotheses regarding the 
cause of.the inflammation: Von Graefe’s, Schmidt’s, and the 
reflex vaso-motor theory of Benedict, Brown-Séquard and 
others. The last hypothesis he considered, and the writer 
believes he still considers, the most plausible explanation, 
although he in no way commits himself to it. There are 
many difficulties in the way of accepting it. Reflex vaso- 
motor irritation, will, we presume, be readily admitted by all 
pathologists; but very few, we imagine, would admit that this 
Irritation can proceed to actual inflammation, exudation of 
lymph, and hemorrhage, such as occurs in tumour neuritis. 

he only instance at all parallel with it is that of Sympathetic 
Ophthalmitis, and the work of Leber, Deutschmann and others 
has made it highly probable that there is in every such case 
an infective process by way of the chiasma. The fact 
mentioned by Dr. Jackson, that tumours may induce dis- 
charges in neighbouring grey matter, goes only to show that 
tumours may cause an instability of grey matter, either by 
immediato pressure, or by interference with vascular supply, 
whether directly or reflexly. Von Graefe’s theory attributes 
the neuritis to compression of the cavernous sinus by the 
tumour, the consequences of this compression appearing 
specially at the lamina cribrosa from its rigidity. The theory 
is negatived by the fact, that the ophthalmic and the angular 
veins communicate so freely that even obliteration of the 
cavernous sinus will cause no venous stasis in the eyeball or 
orbit. : 

Schmidt’s theory attributes the neuritis to the pressure of 
fluid effused in the subdural and subarachnoid spaces, and 
forced into the vaginal spaces of the optic nerve; and Schultén 
has recently shown, that the injection of fluids into the 
subdural and subarachnoid spaces will actually cause narrowing 
of the retinal arteries and distension of the retinal veins, the 
changes however, being temporary. Deutschmann has sub- 
ae this theory to further experimentation in order to 
settle the question, what degree of hydrops of the optic nerve 
in animals is required to produce changes in the disc similar 
to those of the choked disc in man. With antiseptic 
precautions he laid bare the optic nerve, divided it, injected 
the distal part of it with agar-agar solution, and ligatnred it, . 
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taking care not to injufe the central vessels. With moderate 
distension, greater however than that produced by cerebral 
tumour, there was only the temporary vascular change 
observed by Schultén, while in order to produce swelling 
and oedema of the papilla, the nerve sheath required to be so 
forcibly distended as to arrest the circulation in the retina, 
and eyen then the nerve showed no true neuritis. Such 
distension and arrest of circulation is never present in the 
humen subject. Again, repeated injections of agar-agar 
solution into the cranial cavity of an animal, although they 
caused considerable intracranial pressure and distension of 
the optic sheath, in no instance produced inflammation of the 
papilla, the nerve or its sheaths. These experiments seem 
certainly to decide against Schmidt’s theory. 

In 1881 Leber put forward the view expressed in the Trans- 
actions of the Medical Congress of that year:' “The optic 
nerve is the path of communication between the affection of 
the train and that of the eye. An essential part in this 
transmission is taken by the effusion of a serous fluid into the 
sheath of the nerve extruded from the cranium by the in- 
creased intracranial pressure. This fluid does not act by 
simpla mechanical pressure, since its quantity is sometimes 
small; probably it possesses phlogogenic properties.” To 
test this theory, Doutschmann repeated his injection experi- 
ments, using an infecting material in place of the agar-agar 
solution. solution of common salt containing traces of 
staphylococcus was injected, in the manner above described, 
within the optic sheath. During the first day the papilla 
became red and swollen, the veins distended, the arteries 
perhaps diminished in size, Next day the papilla was greatly 
swollen, and the retina turbid; and the microscope showed 
well-marked neuritis and peri-neuritis. Injections of the same 
solutions into the skull caused acute inflammatory changes, 
resulting in death without the eyes being affected, and it was 
necessary, therefore, to select an infective material of slower 
action. A few drops of tubercular pus were introduced, with 
antiseptic precautions, into the subdural space. The animal 
remained apparently healthy for three weeks, when the 

apilla became red, and the veins tortuous. True papillitis 
followed, which either gradually subsided, or went on to post- 
neuritic atrophy. The microscope showed tubercular menin- 
yitis, the intracranial fisher of the nerve normal, the orbftal 
portion more or less altered, the sheath being distended more ` 
or less with exudation in the early stages, and occupied with 
tubercle deposits in the later; the nerve and its sheath being 
both inflamed. Deutschmann considers that this proves 

1 * Abstracts,’ p, 474 
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Leber’s theory as to the cause of nefritis, and he suggests 
that the phlogogenic elements contained in the fluid se- 
ereted in the subdural and subarachnoid spaces are micro- 
organisms already present in the system, but congregated 
round the tumour as a place of least resistance. Deutschmann 
considers that a true descending neuritis is raraly demonstrable, 
and when a continuous neuritis can be traced, he considers 

* that it is generally an ascending, rather than a descending, 
neuritis ; that the bulbar end of the nerve is affected first, and 
from this point it travels backward. Where only one eye is 
affected in intracranial tumour, Deutschmann suggests that 
there is in the one nerve-sheath some unusual obstruction, 
either recent, or of older date, preventing the passage of the 
infective material. 

It will at once be seen that the evidenco afforded by the 
injections of tubercular matter into the subdural space is not 
absolutely cogent, and Edmunds and Lawford point out that,’ 
in order to substantiate his point, Deutschmann would require 
to show that if the animals be killed in the first few hours or 
days after inoculation, no optic neuritis is present; that at a 
later stage inflammation confined to the bulbar end of the 
nerve is found, and that later still the whole length of the 
nerve is involved. Edmunds and Lawford’ have recorded the 
results of their examination of the optic nerves in cases of 
intracranial disease, and an analysis of cases of intracranial 
tumour with respect to the existence of optic neuritis. Having 
examined some forty cases, they found that in every case in 
which papillitis was seen during life there were inflammatory 
changes in the optic nerves in their entirety. In a few 
instances the inflammation was confined to the proximal part 
of the nerve, and in these the papilla, both to the ophthal- 
moscope and microscope, showed no changes, death having 
occurred before the inflammation had time to travel down the 
nerves as far as the papillw. They conclude therefore that 
the optic neuritis which occurs in intracranial disease is due to 
the presence of a secondary meningitis, and they find them- 
selves strengthened in this opinion by the result of their 
analysis of cases. Of ninety-six cases of fatal cerebral tumour, 
optic neuritis was present in eighty-six per cent. of the cases in 
a the new growth was situated in the basal ganglia or in 
the cerebellum, whereas in only forty-six per cent. of those 
casts where the tumour was at the convexity of the brain did 
neuritis occur. In the discussion on optic neuritis, Gowers 
stated that it was probable that mere distension of the sheath 


1 c Ophth. Rev? May, 1887. 
1 c Ophth. Soc. Trans.’ vol. iii. p. 138, and vol, v. p 172. 
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might cause papillitis, but he showed by specimens that 
descending inflammation was almost invariably present, even 
where there was no naked eye evidence of it. One of his 
agents is interesting in relation to Leber’s theory. It 
showed, as usual, inflammation along the length of the optic 
nerve, but much more intense at the chiasma and behind the 
globe. From it he argued that a very slight degree of 
descending inflammation may be the connection between a e 
neuritis of the cerebral, and one of the ocular extremity of the” 
nerve. The optic papilla, as he remarked, is a structure in 
which inflammation readily occurs, whether from intracranial 
or from general disease. And it is to be remembered that the 
papille may be repeatedly and severely inflamed. The writer 
as recorded a case of relapsing neuritis’ where a patient 
recovered with perfect vision from two separate and severe 
attacks of neuritis. Since the case was recorded the patient 
has had a third attack similar to the others, and has again 
recovered with perfect vision. Such a case is somewhat diffi- 
cult of explanation on Leber's theory alone ; but Leber’s theory 
does not actually contradict the theory of a descending neuritis, 
or peri-neuritis, as advocated by Edmunds and Lawford. It is 
possible, perhaps it is probable, that both views are correct. 
each cause playing a part, mote or less, in different cases. 


1 “Ophth. Rey.’ May, 1888. 
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*, The Functions of the Brain. By Davo Ferner, M.D. 
LL.D., F.R.S. Second edition. Rewritten and enlarged. 
London: Smith, Elder, and Co., 1886. 


Ir has been understood for some time by those who take even a 
general interest in neurological studies, that Dr. Ferrier has been 
engaged in preparing a second edition of his celebrated treatise on 
the ‘ Functions of the Brain’; and now that the work has made 
its appearanos, it will receive a hearty welcome both from the 
profession and the educated public. In its external appear- 
ance, the new book is an almost exact reproduction of its pre- 
decessor, the green-coloured back of which formed aon a 
prominent aud well-known feature in the library of every 
educated physician. The new edition extends to 498 as against 
823 pages in the old. If we consider that the author gives, not 
only a detailed account of the numerous researches he has himself 
undertaken in the ten years elapsed since the publication of the - 
firat edition, but also a systematic exposition of the results 
obtained by other investigators in the field of neurology 
during this period, it will be at once seen that he has exercised a 
marvellous amount of self-restraint in not increasing the size of 
his book-by more than 175 pages; and when we come to examine 
the contents of the work, this self-restraint becomes strikingly 
apparent. The first chapter deals with the structure of the 
cerebro-spinal centres, and there is not a page of the fifty which it 
comprises in which the instructed reader will not observe the 
temptation under which the author must have laboured to branch 
out into discussions about contested points. Such discussions are 
useful and necessary under certain clicumstances, but Dr. Ferrier 
jadged, as we think wisely, that his book was not the proper 
place for them. He accordingly proceeds directly to his object, 
and gives a succinct and transparently clear account of the 
structure of the nervous system—an account which is as accurate 
and trustworthy as can possibly be imagined within the limits he 
has imposed upon himself. 

Before proceeding further, we may notice the beauty of the 
original woodcuts which illustrate this chapter. The new edition 
is gillustrated by 137 figures as against 68 in the old. All the 
illustrations are good; but the representation of sections of a 
lobule of the cerebellum by Dr. Beevor (Fig. 21), and of the 
medulla oblongata, pons, and corpora quadrigemina by Dr. 
Bevan Lewis (Figs. 14, 15, 16 and 19), are models of anatomical 
drawings, while the representations of sections of the cerebral 
cortex by Dr. Bevan Lewis (Figs. 28 to 33) are i aera unique, 
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and probably excel, if delicacy of drawing and beauty of 
execution, anything we have ever seen produced by the wood- 
outter’s art for the purposes of histological illustration. It is only 
those who have had the privilege of examining sections of the 
cortex cerebri, as prepared by Dr. Lewis or by one of his pupils, 
who can at all appreciate how wonderfully accurate and faithful 
these drawings represent the original sections. We cannot help 
expressing some regret, that these beautiful figures are not | 
accompanied by a brief description of the histology of the cortex, e 
even at the risk of addiug a few more pages to the size of the 
book; but the omission is only another striking example of the 
self-restraint already spoken of, as being exercised by the author 
throughout every part of the work. , 

In the second chapter the author treats of the functions of the 
spinal cord. An account is given first of the course of the 
conducting paths of the cord, as determined by embryological and 
pathological observations as well as by experiments on animals ; 
and here the author favours the opinion that the sensory paths 
lie, not in the posterior, but in the lateral columns, in the limiting 
zone of Flechsig. He admits, however, the difficulty this opinion 
encounters in the fact, that these areas do not undergo an 
ascending degeneration when the cord is divided transversely, and 
endeavours to surmount it by supposing that these tracts maintain 
a continnous connection with the cells of the posterior horns. 
But in that case the sensory fibres belonging to the lower 
extremities must be connected with the cells of the posterior 
horns throughout the whole length of the cord, and it is not clear 
how they can at the same time be situated in the limiting zone of 
Flechsig. The author believes that the muscular sense is nota 
simple sensation, but one formed by a combination of the common 
forms of cutaneous and muscular sensibility. He asserts that 
“the sensations arising In connection with musoular action are 
of a purely centripetal character,” and utterly rejects Brown- 
Séquard’s hypothesis, that the paths of the muscular sense pass in 
the anterior roots and motor tracts of the spinal cord. 

The action of the spinal cord as an independent centre is 
next discussed; the functions of reflex activity, co-ordination 
of synergic movements, muscular and vascular tonus, trophio 
regulation, and the regulation of the movements of special 
organs like the bladder, rectum, sexual organs and iris, belag 
passed in review. The remarkable sobriety of Dr. Ferrier’s 
judgment in interpreting the phenomena resulting from de- 
structive and irritative lesions of various parts of the nervous 
system, is apparent in his remarks on the experiments of 
T’scheschichin, Burdon-Sanderson, Wood, Ott, Aronsohn and 
Sachs, Eulenberg and others on the alteration of the temperatfre 
of the body which is caused by injuries of the spinal cord, medulla, 
pons, and certain parts of the brain. “The facts,” he saya, 
"only allow us to conclude that injuries of certain, centres and 
tracts cause increased heat production, but the mode of operation 
is by no means satisfactorily indicated;” and “it by no means 
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follows that we are to assume the existence of a special heat- 
producing centre, distinct from those which influence the motor 
and vaso-motor apparatus in general.” 

In the next chapter, which deals with the functions of the 
medulla oblongata, the author throws out a very important 
suggestion with the view of explaining the devious course pursued 
by the vaso-motor nerves, and the dilator nerves of the iris, which, 
arising from their centres of origin in the medulla, descend through 
the akole length of the cervical part of the spinal cord to emerge 
with the upper dorsal nerves, whence they pass into the cervical 
sympathetic. He believes that the medulla ought to be regarded 
as the direct continuation of the dorsal spinal cord, and that tle 
cervical poition is intercalated in the course of development for 
the innervation of the upper extiemities. Many well-known 
embryological facts support this hypothesis, and if its trnth be 
granted, an adequate explanution would be found for facts which 
are othorwise inexplicable; such as the course of the cardiac 
excito-motor branches of the sympathetic, the extraordinary path 
pursued by the spinal portion of the spinal accessury nerve, and 
the origin of the uscending root of the fifth nerve being as low 
down as the level of the fifth cervical pair of netves. 

The author next treats of the formations of the m: sencephalon 
and cerebellum in a general manuer, and classifies the functional 
manifestations of these organs under the heads of the maintenance 
of equilibrium, the co-ordination of locomotion and emotional 
expression. His discussion of the influence of tactile, visual, and 
labyrinthine impressions on the maintenance of the equilibrium 
and of the disturbances of equilbiation caused by lesions of those im- 
pressions is exceedingly able, and demands a caieful study. Dr, 
Ferrier now attempts to determine the functions of the different 
centres of which the mesencephalon and cerebellum are composed, 
but this task is so inherently difficult und complicated that ıt need 
not be wondered if it is only attended by partial success. 

From the results of loth irritative and destructive lesions of the 
corpora quadrigeminu, he concludes that these ganglia “form an 
essential poition of the mechanism of the co-ordination of retinal 
and general sensory impressions with the mesencephalic motor 
apparatus concerned in the responsive adjustments of equilibration 
and the other adaptive reactions of which animals are capable after 
removal of the higher encephulic centres.” 

Iu considering the functions of the cerebellum, Dr. Ferrier 
passes in 1eview the classical experiments of Flourens, and gives 
due weight tv the staggering gait and other disorders of equilibra- 
tion occasioned by destructive lesions of the organ, whether 
regulting from experimental injury or disease; but the most 
remarkable light on the functions of the organ is probably to be 
found in the definite movements of the eyes, head, and limbs which 
the author obtained fiom electrical stimulation ofthe cortex. It is, 
indeed, harddy possible to over-estimate the theoretical and practical 
value of Dr. Ferrier’s experiments on the cerebellum, and it seems 
to us strange that they appear never to have been repeated by uny 
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other physiologist, eitherfor the purpose of testing the accuracy of 
the results already obtained, or of eliciting new facts by extending 
the scope of the experiments themselves. The author justly observes, 
that the ocular and other movements resulting from electrical 
excitation of the cortex of the cerebellum confer great significance 
on the phenomena observed in man, when a galvanic current is 

assed transversely through the skull in the cerebellar region. 
When the positive pole is placed in the right mastoid fossa and the 
negative in the left, the head and body sink towards the positive 
pole when the circuit is closed, and external objects reem to whirl 
to the left, or in other words, there is a conjugate deviation of the 
eyes to the right. The author seems, however, to have overlooked 
the similarity of these phenomena tv those produced by pressure 
on the tragus of the ear, in two cases of Meniéres’ disease reported 
by Dr. Hughlings-Juckson. In a case of the kind under the 
writer’s observation at present, the penne @ young man aged 
17 yems, on putting the tip of the index finger of his right hand 
into the external meatus of his sight ear, staggers to the left and 
backwards; there is at the same time a strong conjugate deviation 
of his eyes to the left, fullowed by a rapid oscillation of the eye- 
balls, the movements being accompanied by a subjective feeling of 
objects whirling to the right. ‘he similarity of these phenomena 
to those resulting from passing a galvanic current through the 
head is too obvious to require pointing oul. It seems probable 
therefore that in the galvanic experiment the current acts, not 
directly on the coitex of the cerebellum itself, but on the semi- 
circular canals, and it is also probable that the negative pole is, as 
usual, the stimulating one, inasmuch as in our patient the inclina- 
tion of the head and the drawing of the eyes were away fiom the 
ear which was the subject of irritation. But whatever view may 
to taken of the manner in which transverse galvanisation of the 
skull produces these ocular movements, it does not in the slightest 
degree detract from the great value of the results obtained by 
Dr. Ferrier from electrical excitation of the cerebellar cortex. 

The author now comes to the consideration of the functions of ° 
the cerebrum, which forms by far the most important part of the 
work. Nevertheless, we do not propore to discuss the author’s 
views on this subject at any great length. Our reasons are that 
his views, which were the subject of warm controversy ten years 
ago, are now almost universally accepted. Differences of opinion 
there may be with regard to minor details, but the great principles 
vf cortical localisation are adopted by all neurologists, and dail 
acted on e roa Aig the bedside. After describing the imsttiods 
of investigation, Dr. Ferrier gives a detailed account of the 
pene rosulting from electrical excitation of the cerebral 

emispheres. The most important addition in the new edition as 
compered with the old, in this part of his subject, is to be found in 
the description of the movements observed by Horsley and Schafer 
on excitation of the marginal convolution. These movements are, 
speaking .broadly, caused by contractions of the muscles of the 
trunk, such as the thoracic, lumbar, and abdominal muscles, and of 
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those muscles of the limbs and head which"have their origin in the 
bones of the trunk, such as the muscles which produce movements 
at the hip and shoulder joints and of the head. The movements 
in question are those which we have in common with the largest 
number of animals, and they are consequently the most general 
movements of the body, while the movements which are peculiar to 
man, such as those of articulation and of the hand in writing and in 
« playing the piano, are organised in or near the operculum. Such 
*a distribution of the localisation of the genera] and special move- 
ments of the body is not accidental, and an ample explanation of 
it will doubtless be found in the comparative anatomy and 
embryology of the brain, but into this wide subject we cannot at 
present enter. Other noteworthy facts which come out in this 
part of the enquiry are, that the fibres of the conducting paths 
which connect the motor area of the cortex and the spinal nuclei 
are excitable, and functionally differentiated like the cortical 
centres, whether they be examined in their passage through the 
centrum semi-ovale or in the internal capsule. The author has 
also found, that excitation of the corpus striatum causes tonic 
spasm of the opposite side of the body; while excitation of ihe 
optic thalamus is not followed by any motor manifestation. 

Coming now to the interpretation of the motor reactions ob- 
tained on electrical stimulation, Dr. Ferrier believes that some of 
these movements indicate that the part of the grey matter irritated 
is directly connected with the motor strands of the crus cerebri 
and spinal cord, while others of the movements only indicate that 
the part stimulated is indirectly connected with these strands, the 
direct effect of the stimulation being some modification of con- 
sciousness. In accordance with this view, the author divides the 
excitable portion of the cortex into a motor and a sensory area, but 
which part is to be regarded as belonging to the one and which 
to the other, can only be decided by destructive lesions of the 
respective centres. If the centre is a-motor one, its destruction 
will give rise to a paralysis of a definite group of muscles, and if 
sensory to some defeot of common or special sensation. 

Whatever theoretical objections may be urged against this divi- 
sion of the functions of the excitable area of the cortex, there can 
be no doubt that, regarded as a practical distinction, it has proved 
of immense value in Dr. Ferrier’s hands, and one can only marvel. 
how wonderfully near the tiuth his first surmises with regard to 
the localisation of the sensory centres have turned out to be. The 
visual centre, the localisation of which has been u subject of keen 
controversy, is now stated by Dr. Ferrier to be situated in the 
occipito-angular region, and not in the angular gyrus, as he first 
supposed. The author found that destruction of one angular 

rus caused temporary amblyopia of the opposite eye, while 

estiuction of both gyri caused complete blindness, which 
partially disappeared in a few days. Vision was not appreciably 
affected by-destruction of one or even of both occipital lobos. 
Destruction of the angular gyrus and occipital lobe in one hemi- 
sphere caused transient amblyopia in the opposite eye, and a more 
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or less enduring hemiopta in both eyes towards the side opposite- 
the lesion, from paralysis of the retinss on the same side as 
the lesion. Destruction of the occipito-angular regions in both 
hemispheres caused complete and permanent blindness. From 
these experiments, which aie a model of cautious inductive 
enquiry, the author concludes that each angular gyrus is associated 
with both eyes, but chiefly with the opposite one, and that, through 
the occipito-angular region, each hemisphere is associated with 
the corresponding halves of both retinw, thus proving that the 
semidecussation of the optic fibres which takes place in the 
chiasma ig maintained in the cortical centres. Such being the 
author’s conclusions, it is manifest that he is compelled to reject 
Charcot’s scheme of the decussation of the optic tracts, as indeed 
we believe the distinguished author of that scheme has himself 
aheady done, with that freedom from bias and ready appreciation 
of new facts which characterises him. The scheme which Dn 
Ferrier proposes to substitute for that of Charcot, and the legs 
known ones of Grasset and of Sharkey, has the demerit of being 
somewhat complicated, but it is those who are unaccustomed 
to investigate nature that are most ready to talk about “the sim- 
plicity of nature’s ways.” Nature’s ways, especially in cerebral 
physiclogy, are a complicated, and it is possible that 
there is no way of graphically representing the facts by a simple 
diagram ; and the one proposed by Dr. Ferrier possesses the merit 
of representing the facts ascertained, both from experiments on 
animals and from pathological observation, with tolerable accuracy, 
and fur better than any scheme which has hitherto been con- 
structed. At the same time, we do not believe, and Dr. Feriier 
would be the last to maintain, that we have yet had the final word 
on the localisation of the visual centre. It is probable that the 
recent observations of Spencer on the pineal eye of the Lacertilia 
is destined to throw a new light upon the structure of the visual 
central nervous mechanism, and each addition to the accuracy of 
our knowledge of the structure of nerve mechanisms will render 
more definite our knowledge of their functions. 

In his previous edition Dr. Ferrie: placed the centre for tactile 
and common sensation in the hippocampal region, but the recent 
observations of Horsley and Schafer have proved that the gyrus 
fornicatus forms part of this centre. It has already been pointed 
out by Broca that the gyrus fornicatus and the gyrus hippocampus 
form one lobe, which he named the falciform lobe, and which he 
erroneously believed to be related to the sense of smell, but it now 
appears that this lobe forms the centre for tactile and common 
sensation. Whether it is or is not likewise the centre for the 
muscular sense remains to be determined. The localisation of the 
auditory centre in the superior temporo-sphenoidal convolution, 
proved by the early oes of the author, and afterwards 
confirmed by pathological observations, is now universally acknow- 
ledged. Nothing is known with regard to the olfactory and gusta- 
tory centres beyond what was taught in the first edition of Dr. 
Ferrier’s work, that both are situated in the hippocampal lobule 
and the lower temporo-sphenoidal convolutiuns. 
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Of the localisation of the motor centres we do not propose to 
speak. With the exception of the observations of Horsley and 
Schafer with regard to the motor functions of the marginal 
convolution, nothing of great importance has been added to our 
knowledge of these centres beyond what Dr. Ferrier taught us ten 
years ago. We do, indeed, find that our knowledge of these 
centres is becoming more minute and definite as time advances. 
While formerly we heard of movements of the muscles of the 
shoulder, we are now taught that a destructive lesion of a very 
limited size in a particular part of the cortex causes paralysis of 
the biceps on the opposite side; and instead of finding that a 

articular area is related to the movements of the hand, we now 

ear of a thumb centre, and so on; but in principle and for 
piactical purposes, recent investigations have not added much 
that is new to our knowledge of the localisation of these centres. 
This speaks well for the thoroughness with which the work was 
doue by Dr. Ferrier in his first series of experiments. 

With regard to the functions of the frontal lobe, Dr. Ferrier finds 
that electrical stimulation of the area comprising the base of the 
superior and middle frontal convolutions—the postfrontal area—* . 
gives rise to lateral movements of the head and eyes with dilatation ` 
of the pupil, while destruction of this area causes paralysis of these 
movements, resulting in a conjugate deviation of the eyeballs and 
rotation of the head towards the side of the lesion. The animal 
however soon regains the power of moving the eyeballs after de- 
struction of the postfrontal regions, and even bilateral destruction 
of them causes only a temporary paralysis of the movements of the 
eyeballs and of the lateral movements of the head. 

Electrical stimulation of the prefrontal area is not generally 
followed by definite motor manifestations, although Dr. Ferrier 
states that in two instances he observed movements of the 
eyeballs on irritation of these regions. Destiuctive lesions also 
seem to show that these regions are functionally related to the 
movements of the eyeballs and head. In one case of destruction 
of the postfrontel regions, in which the animal had completely 
recovered the power of moving the eyeballs and head, subsequent 
destruction of the prefrontal regions was followed by rapid 
oscillations of the head, apparent inability to turn the head, 
except en masse with the tiunk, and drooping of the right eyelid. 
Although these symptoms also disappeared three days after the 
second operation, the author concludes that the “ prefrontal regions 
belong to the same centres as the postfrontal, just as the occipital 
lobes belong to the visual centres.” This conclusion is much 
stan ld by another line of enquiry. In one case, in which 
th prefrontal regions were extirpated, and the animal survived 
the operation for three months, a descending sclerosis was dis- 
covered in the innermost bundles of the internal capsule and foot 
of the crus cerebri on either side, but these pea tracts 
could not be traced beyond the upper part of the pons. In 
another case the postfrontal centres were first destroyed and seven 
weeks afterwards the prefrontal regions were removed. Two 
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months and a half aftér the second operation a ana 
degeneration was found in the innermost bundle of the interna. 
capsule and crusta, the bundles most mesially placed showing a 
less degree of degeneration than those externally placed. This 
experiment shows that the innermost bundles are connected with 
the prefrontal region, and those which lie immediately external to 
them with the postfrontal centres. 

These observations afford stiong confirmation to the opinion 
already expressed by the author, that both the prefrontal and post- 
frontal areas are concerned with the movements of the head, and 
eyes. Dr. Ferrier finds from his recent as fiom his earlier ex- 
periments, that although extirpation of the prefrontal areas is not 
followed by any manifest sensory or motor disorder, yet the animals 
operated upon undergo a decided mental deterioration, and in this 
conclusion he is borne out by the results obtained by Horsley 
and Schafer, and Hitzig and Goltz. 

The experimental investigation of the functions of the basal 
ganglia is surrounded by innumerable difficulties, owing to their 
complexity, and to the serious injuries which must necessarily be 
‘inflicted on other important paris in gaining access to them. 
The fact that electrical excitation of the corpus striatum gives 
rise to a tonic spasm of the opposite side of the body, shows that 
it forms part of the motor nervous mechanism, but Dr. Ferrier 
rejects Meynert’s opinion, that it is a “ ganglion of interruption” 
of the cerebral motor conducting paths. He adopts the view, 
which is now more commonly received, that this ganglion is an 
independent contre of the same nature as the motor centres of the 
cerebral cortex; in his own words, “the corpora striata proper are 
centres of innervation of the same movements as are differentiated 
in the cortical motor centres, but of a lower grade of specialisa- 
tion.” Much less is known of the functions of the optic thalamus 
than even of those of the corpora striata. The facts that irritation 
of this ganglion is not followed by any motor manifestation, and 
that when destroyed its fibres undergo an ascending degeneration, 
warrant the conclusion, that it has some relation to sensory 
centres and tracts; and it is also probable that the posterior part 
of it has a special relation to the visual sphere. “It is probable,” 
says Dr. Ferrier, “that the optic thalami, specially related to the 
sensory tracts, and the corpora striata, specially related to the 
motor tracts, represent in a subordinate manner all the sensory 
and motor centres of the cortex, and constitute together a sensori- 
motor mechanism, subservient to the manifestation of all those 
forms of activity which do not imply conscious discrimination or 
true volition.” 

The author now considers the functions of the hemispheres fram 
a psychological standpoint, and ably discusses such vitally impor- 
tant questions as the connection between brain and mind, the 
conditions of perception, the feelings and emotions, the appetite 
and desires, the motives to volition, the growth of volition, the 
conflict of motives, the acquisition of speech with the related 
subject of the dissolution of speech or aphasia, the control of 
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ideation, and attention, with a consideration of the anatomical 
substratum of this mental act. 

A mere enumeration of these subjects shows how impossible it 
is to enter in this place upon a profitable analysis of Dr. Ferrier’s 
treatment of them. The reasoning is so close that the student of 
psychology cannot afford to lose sight of a single sentence; and 
even the busy practitioner will find the masterly manner in which 

e the intricate subject of aphasia is here presented before him of the 
e greatest practical value. 

The work concludes with a chapter on cerebral and cranio- 
cerebral topography, which is improved as compared with the 
corresponding part of the first edition by the introduction of 

. Reid’s admirable diagrams of pamen relations. 

In bringing our remarks to a close we have no hesitation in 
saying, that this work is one of which it is scarcely possible to 
speak too highly. In its first edition it was not simply a treatise 
on the functions of the brain, but a record of a revolution, effected 
in great measuie by the author’s own labours, in one of the highest 
and most complicated d: partments of science. And if it is not 
given to the author to present to his profession and the publio so 
much of a revelation in this as in the furmer edition, it is not 
because his right hand has lost any of its cunning, but because 
medical literature is now permeated with his principles and the 
medical mind has become saturated with his opiniuns. To master 
suoh a work as this is in itself an education, and whether it be 
studied with the view of observing what it is possible to achieve 
by skilfully devised and dexterously executed experiments, of 
noting the powerful dialectic with which fallacies are exposed and 
false conclusions demolished, or of following the author through 
subtle psychological distinctions and abstruse speculations, no one 
can rise from an attentive perusal of the work without feeling an 
accession of strength to his intellectual capacity, and being 
inspired with additional hope for the fature of medical science. 
To recommend Dr. Ferrier’s book to the notice of the readers of 
“Brain” would be a singularly superfluous task, and as for the 
author himself, his reputation is now so widely known and so 
firmly established that he can afford to feel alike indifferent to 
adverse or favourable criticism. It may at last be permitted to 
ug to say that no one can pretend to undertake any accurate work 
in neurology, whether it be for the practical purposes of disori- 
iminating obscure diseases at the bedside, or of extending our 
knowledge of the functions of the nervous system by new 
researches, without having a copy of Dr. Ferrier’s book by his 
side for frequent reference. 


e Jaars Ross, 
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Leçons sur les Maladies du Systeme Nerveue, par J .M. CHARCOT : 
Tome III. 1 vol. 8vo. pp. 518. Paris, 1887. 


Tus third volume of Lectures is in every way worthy of its 

redecessors. We recognise throughout the master’s hand, who 
„knows so well how to clothe the wealth of information he has to 
impart, in the lucid grace of his yet powerful diction. 

The first lecture bas a pre-eminently historical interest. It 
consists in an opening address delivered by Prof. Charcot on 
assuming the new chair of neurology created in the medical 
Faculty of Paris. For twelve years the founder of the great 
Salpétriére School had, by word and deed, laboured to demonstrate 
the necessity of founding a department for the study of nervous 
diseases. It required all the influence of his strong will and 
eminent personality to overcone the multitude of obstacles—the 
influences of inert officialixm on the one hand, of active jealous 
on the other—placed in his way. At lust the hour*of triump 
came mand everywhere, outside ut least that agonosphere of petty 
personal interests that surrounds every gieat enterprise, men of 
science were unanimous in cong atulating Piof. Charcot for his 
achievement, and the authorities for their wisdom. 

We shall endeavour, in the following pages, chiefly to give a 

. brief summary of the contents of this volume. Leoture II. deals 
with the subject of 

Muscular atrophy after articular lesions.—The patient, whose case 
formed the subject of this address, presented considerable atrophy 
of tho triceps extensor of the thigh, following a blow on the knee. 
The articulation itself never was the seat of any extensive 
alterations, though soon after the accident there had been marked 
loss of motor power. This case is typical of a large class in 
which arthritic disturbances aie followed with atruphy of the 
extensors. This atrophy is simple, not degenerative, the affected 
muscles displaying no qualitative alterations in their response to 
both currents. When their atrophy is considerable they may 
cease to react; but even then a spark from the static machine 
often excites a contraction. Prof. Charcot explains the nutritive 
alteration in the muscle to a reflex paralysis of the motor spinal 
cells which form its trophic centre. He does not however explain 
why the arrest of the trophic spinal influence from an organic, 
should give rise to degenerative, from a functional cellular dis- 
turbance to simple, atrophy. This is a point worthy of further 
inquiries. ; 

lII. Traumatic contraction.—It is a well-known fact, that an 
injury in a subject predisposed to gout, rheumatism, and other 
constitutional diseases, may give rise tu local outbieak of his consti- 
tutional malady. The same rule obtains in hysteria. One of the 
old stagers in the Salpétridre, whose epileptiform attacks had for 
some years become less and less frequent, fell one day on a stair- 
case and slightly injured her left anklo. The whole limb was at 
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once thrown into a state of complete contracture. Piof. Charcot 
explains this fact by assuming an over-excitability of the motor 
spinal cells, and shows how similar effects may be observed after 
hemiplegia, and in certain cases of hysteria where percussion of 
tendons gives rise to persistent contraction of muscles. 

Facial hystero-spasm.—Prof. Charcot describes a curious case of 
tonic spasm of the facial, with obvious psychical complications, in 

e 2 hysterical girl. Treatment made things rather woise, until 
e complete isolation was enforced. 

IV. and V. Atrophy and: contracture tn arthritis— Chronic articular 
rheumatism is divided by Charcot into: (1st) the primitive gene- 
ralised or progressive type; (2nd) the primitive partial or fixed 
type; (8rd) Heberden’s nodosities. The first usually begins in 
the metacarpo-phalangeal joints and thence spreads widely. The 
second remains localised In one or two large joints. The third 
(often mistaken as of gouty origin) affects chiefly the terminal 
digital articulations. ‘I'he morbid-process in all is a dry arthritic 
nature; and the three types are connected by transitional forms. 

A curious feature of tbe muscular atrophy from joint lesions 
is that it is often associated with exaggerated tendon-reactions. 
One even observes in some cases that percussion of the knee 
gives rise to muscular contiactions in distant muscles. This 
muscular hyperexcitability is related to the contractures, the 
rigid flexed attitudes, often assumed by a limb affected with 
painful joint affection; and as Charcot pointed out more than 
thirty years ago, the singular deviations of bones observed in 
rheumatic arthritis are due to reflex muscular spasms. Thus 
both the amyotrophies and the contractures of joint affections 
depend upon a reflex central nervous disturbance, either of an 
inhibitory or of an excitatory nature. 

Ophthalmic migraine.—In a general paralytic of the characteristic 
“ congestive” type of Falret, each attack was preceded with the ap- 
pearance of a scintillating scotoma, followed by hemiopia, pain, and 
vomiting. These symptoms form the “ophthalmic migraine” of 
French authors, which also includes as subsidiary elements para- 
lytic, apbasic and epileptiform phenomena. At the outset, these 
fits of migraine were the only symptom of the coming mischief, 
and Charcot insists upon their giave premonitory character. 

- VI.-VIII.—These lectures illustrate and discuss several points 
connected with hysteria tn the male—a subject which has recently 
attracted considerable attention in France. Klein, who gives 
statistics, says that it usuilly is hereditary and appears after 
puberty. Boys, however, my also be affected, as Prof. Charcot 
proves by describing several well-marked instances. Hysterical 
men are by no means necessarily efleminate; they often belong 
to the artisan or labouring classes. A case is here described in 
which a smith developed a characteristic hysterical contracture 
of the hand after a burn. The details of, and commentary on, 
the case, are well worth reading in the original. It is to be noted 
that hysteria in males is occasionally of the severe type, but more 
frequently is not characterised by violent convulsive or emo- 
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tional outbursts. Somdtio symptoms are often observed without 
any psychical accompaniments. As a parallel to the smith’s 
case of this “hystérie fruste,” Charovt describes that of a girl 
who likewise presented contracture of the hand after a slight 
injury, though she never had presented any “hysterical” tendency 
before that event. 

IX. Spinal disease after injury io sciatic nerve-—A cabinet-maker, 
aged 40, received a blow just below the left buttock. From that , 
time he suffered from symptoms of ordinary sciatica, with pressure® 
points, and occasional falerei ating pains and muscular spasms. 
About three months afterwards the painful symptoms disappeared, 
but the paralysis and degenerative atrophy of the whole limb 
above and below the seat of lesion, became more pronounced. 
The bladder was involved, necessitating daily catheterisations. 
Incontinence of feces, and impotence were also observed. Some 
of the muscles displayed the degenerative reactions; and there 
was also muscular atrophy in the right leg. Charcot explains 
these symptoms by assuming a myelitis set up by peripheral 
irritation. 

X. A case of double sciatica ir a cancerous subject is the theme 
of some considerations on the frequency and clinical symptoms of 
the invasion of the vertebres by cancerous deposits; whilst 
another, of cervical pachymentngitis, is described with special 
reference to its successful treatment by the cautery, followed by 
surgical procedures calculated to restore the movements of the 
rigid lower extremities. 

XI. and XII. These lectures contain a full account of, and a 
disvassion on, a very perfect case of word-blindness. This form 
of aphasia in which the patient, though he may still be able to 
speak and write perfectly, is unable to realise the language value 
of written symbols, has long been recognised in Germany and 
England. But in France, where the influence of Broca’s discovery 
of the “speech” centro, and the defective psychological doctrines 
of the School, stood in the way of further progress in the know- 
ledge of aphasio symptoms, it is only quite recently that the 
powerful influence of Charcot has broken through the tradition 
and silenced prejudice. Even Magnan’s clear teaching on this 
subject had scarcely secured a fair hearing. Now “nous avons 
changé tout cela,” and the study of the various forms of aphasia 
is pursued with much energy and success by a number of French 
neurologists, supported on the psychological side by Prof. Ribot, 
and other writers of the same school. 

XLI. In marked contrast with the last case stands one of 
visual amnesia, or loss of mental imagery, the description of which 
is fall of interest to the psychologist as well as to the ee 
The patient, a highly-gifted and educated man, belonging to the 
“visual type” of Galton (i.e. carrying out his mental processes 
chiefly by aid of visual ar esas aecied suddenly found himself 
deprived of the power cf remembering or recognising objects 
as seen. The reflection of his own face in the glass became 
unfamiliar to him. Though a fair draughtsman before, he was 
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unable to visualise, or depict on paper, even simple geometrical 
figures. Ho used to be able to learn by heart poetry with the 
greatest ease, fixing in his memory the image of the pages, and, 
when reciting, reading off as it were from the recalled sight of 
these pages. Now all this was changed, and he had to trust to 
the reviviscence of the words as heard or articulated, that is to 
say of auditory or motor impressions, in the process of recitation. 
Strange to say there were but very slight traces of word-blindneas ; 
he could read with much the same facility as before—a fact that. 
constitutes a striking exception to the application of the “law of 
dissolution” to-this case. There is a point in the mental condition 
of the patient which we think deserves to be commended to the 
attention of aa gt Though the name of a person or of 
an. object failed to call up the faintest trace of a visual represen- 
tation, he clearly understood such a word. The explanation of 
this fact is, we think, to be found only in the theory, that what 
we call a name is a symbol standing br a complex state of con- 
sciousness, involving the associational activity of several or all 
the special sensory cortical regions, with more or less distinct 
innervation of the emotional sphere. Hence, even when the 
leading sense-representation is absent, the remainder of the total 
conscious process is sufficient for the carrying on of a train of 
thought. Do we not here have an experimental demonstration 
of the fact, that the use of abstract or general names is possible 
without any concurrent visual representation individualising the 
class which it represents ? 

‘he subject of Lecture XIV. is a nosographical revision of 
Amyotrophtes, which will be found mentioned in Dr. Tooth’s Digest 
in the present number of Bram. 

XV. Tremors vary as to their rate, as well as to their occurrence, 
form,and amplitude. Thus in disseminated sclerosis and paralysis 
agitans hey consist of between four and five oscillations a second. 
The rate of hysterical tremor is six or seven ; whilst in alcoholism, 
merourialism, general paralysis, and exophthalmio the vibrations 
are more tard, eight to nine a second. Among Choreiform move- 
ments we must distinguish between the meaningless gesticulation 
of chorea proper, the motor phenomena of athetosis, posthemiplegic 
chorea, on the one hand, and the more systematized and rhythmical 
movements of, the conditions known as saltatory, malleatory and 
rhythmical chorea, on the other. These symptoms are most 
frequently observed along with other hysterical manifestations. 

Lectures XVI-XVII. contain the instructive cases of three 
children, two brothers and one sister, in whom severe hysteria was 
determined by taking part in spiritualistic performances—a fact 
to be commended to the attention of certain dabblers in “ psychical 
résearch,” and more particularly to the author and readers of a 
recent volume: “Spirit-workers in the home circle; a narrative 
of psychic phenomena in family daily life.”—Charcot takes this 
opportunity, to insist again upon the paramount importance of 
complete isolation from home and friends in the treatment of 
hysteria. It is a remarkable fact that, whereas the little patients 
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had convulsive attacks \n meeting one another, or their father 
and mother, they at once improved when placed among the 
patients at the Salpêtiière, many of whom are the victims of the 
graver forms of hystero-epilepsy. There is- evidently much 
exaggeration in the opinion often heard expressed in this country, 
that cases are “manufactured” by the contagious influence of 
example, in the Salpêtrière wards. Here we had three young 
children who developed the disease in the s¢clusion of their 
solitary home, and were cured when placed in the very centre ofe” 
the so-called infection. It is to be remarked that Briquet and 
Charoot have, long before Weir Mitchell, found the curative value 
of isolation and moral control, apart from the often unnecessary 
adjuncts of massage and over-feeding. It is a pity that the latter 
should have taken such an undue importance in practice as to 
obscure the efficacy of the former, which are amply sufficient to 
cope with bad cases of hysteria, even where malnutrition exists. 
Medical men should at any rate remember that, in some cases, too 
energetic physical measures neutralise rather than enhance the 
good effeots of the moral factors. 

In Lectures XVIL-XIX. (and Appendix) the author returns 
to the subject of hysteria in the male, the relatively frequent 
occurrence of which is still doubted by many physicians. The 
reason of this scepticism is that they expect to find in males the 
mobility which is—erroneously—considered as a pathognomonic 
sign of the hysterical nature of certain symptoms in women. 
Hence persistent anestheria, a depressed psychical condition, have 
been considered incompatible with the functional nature of certain 
nerve troubles often observed in men of strong physique and hard 
working habits, especially after a shook or a blow. The careful 
study of the eight new oases now described will convince sceptics 
that their position requires reconsideration; and the evidence 
accumulated in the succeeding lectures will no doubt appear 
irresistible to every impartial reader. 

Two cases of traumatic hysterical brachial monoplegia are ex- 
haustively described and discussed (XX.-XIX.). The first relates 
to a'cab-driver who a week after a fall on the righi shoulder lost 
the use of hisarm. The paralysis was complete; but the muscles, 
though flaccid, reacted normally to electricity. There was com- 
plete anæsthesia of the limb (excepting the fingers and palm), 
involving every kind of sensation, even that of position in space. 
Ths clinical characters and distribution of such an anssthesia are 
incompatible with any known organio lesion of the brachial 
plexus, cord, or brain. Further, ophthalmoscopic examination 
revealed visual troubles, in the shape of contraction of the field 
and monocular polyopia. The hysterical nature of the latter was 
proved by the co-existence of macropia and micropia. A pentil 
placed close to the eye appeared single and very large; at 8-10 om. 
it appeared double; at 15-20 om. its image was two or thre’ times 
smaller than normal. The face, as is usual in hysterical cases of 
this sort, was quite free, and the tendon reactions normal. 

In the second case the patient, a bricklayer aged 18, lost the use 
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of the left arm three days after a fall on the shoulder, and presented 
a complete anesthesia of the whole limb. The hysterical nature of 
the lesion was demonstrated by the coexistence on the left side of 
hemianalgesia, diminution of special sensation, contracted visual 
field, monocular polyopia, hysterogenous zones, and other signs. 
Prof. Charcot very forcibly brings into relief the parallelism 
between these paralyses, which might be described as caused “ by 
traumatio suggestion,” and those obtained in hypnotised subjects 

“aby verbal suggestion. ‘The characteristics of both classes are 
identical, and moreover the distribution of the anesthesia that ac- 
companies them is the same. The limits of the latter differ from 
that observed after actual lesion of the plexus, inasmuch as they 
do not correspond to nerve provinces: they are bounded above 
and below by planes transverse to the axis of the limb. 

The chief practical importance of the study of these cases is to 
be found in the light thrown upon the phenomena of “ railway- 
a ” or rather of “railway brain,” a subject ably discussed in 

erbert Page's well-known book. ‘The treatment adopted by 
Charcot deserves notice In addition to douches and electrisation, 
he first endeavours to raise the expectant attention of the patient 
by insisting on the curability of their paralysis. Then by means 
of active and passive movements, and dynamometric practice 
repeated several times daily, he endeavours to restore those mental 
representations of movements, or muscular sense ideas, upon the 
obliteration of which the inability to move the limb seems to 
depend. This plan is often orowned with remarkable success, 
the anesthesia Ferrero pari passu with the paralysis. 

Further illustrations of fanctional nervous disorders in the male 
are given in Lectures XXIIL and XXIV., the occasion of which was 
a typical caso of traumatio hysterical cowalgia, a condition well 
known in England since the masterly description of it given by 
Brodie. The patient was a sawyer, aged 55, the father of seven 
children, who never had presented any sign of nerve trouble, 
until he met with the accident (shock from a steam-engine) that 
determined the coxalgia. The characteristic system of Brodie’s: 
disease is the hyperesthesia of the skin in the neighbourhood of 
the hip. This was well marked in the patient; in whom also 
movement or percussion of the bones determined a diffused pain 
radiating from the hip, followed by a kind of hysterical aura. 
Moreover the left side of the body was found to be ansesthetic to 
pricking and temperature, except at the elbow, a and knee; 
with partial loss of muscular and special senses. Examination 
under chloroform confirmed the diagnosis as to the functional 
nature of this coxalgia of about eight months’ standing. 

It is a curious and important fact that in hypnotised subjects 
thé suggestion of a fall on the hip produces poa exactly 
corresponding to hysterical coxalgia, including even the well-known 
referred pain in the knee-joint. We find therein a confirmation of 
the view, thaf the mechanism of shook in the production of certain 
nerve troubles is essentially similar, and depends upon the “ trau- 
matio suggestion” already mentioned. Moreover, light massage, 

YOL. X. T 
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both in the case of traumati¢ and experimental coxalgia, was 
followed with temporary anesthesia and complete flaccid paralysis 


` of the limb. 


In Lecture XXV. we find an instructive case of hystero-traumatic 
contracture. The patient, a strong man of 80, butcher by trade, 
received a blow on the left arm, which became anesthetic and 
paralysed without the trace of rigidity. Two days after, he applied, 
on account of some local swelling, fur relief at a surgical dlinique, 
when the limb was put up in a plaster bandage. Six weeks after, ẹ° 
on removal of the latter,-a contracture had set in, that- persisted 
for several months when the patient came to the Salpêtrière. | 

Volkmann has described a form of muscular rigidity prodnced by 
tight bandaging, and which he explains by assuming that a 
coagulation, of the myosine takes place in consequence of the 
ischemia. Atany rate electrical examination in such cases reveals 
alterations in the muscles which also do not relax under the in- 
fluence of chloroform. In the case shown by Charcot, opposite 
conditions were observed. That the contracture was of hysterical, 
and not merely spasmodic, nature was shown by the fact that it 
was extreme, did not relax at all daring Aleep, and was accompanied 
with superficial and deep ansesthesia. -Moreover it is easy to produce 
similar contractures in cases of hysterical subjects with muscular 
hypertonicity, by applying to the limb a few turns of Esmarch’s 
bandage. and so obtain experimentally the very condition observed 
in the present case. The patient eventually recovered the use of 
the arm; but the fingers remained flexed at an angle of 90° owing 
to the supervention of fibroid retraction, a complication not un- 
known in protracted cases of spasmodic contracture. 

The last leottire(XXVL) deals with hysterical mutism in males. 
One of the patients, whose case is described in the Appendix, has 
since occupied the attention of the medical profession in this 
country, where he went under the designation of,“ the Soho- 
Sleeper.” Hysterical mutism usually follows on an emotion, a fit, 
or « ‘sore throat; it persists from a few hours to days, weeks, months, 
or even years, and often disappears suddenly, It is characterised 
by complete aphonia. .The patient cannot whisper, nor even 
imitate the articulatory movements of the tongueand lips. Itis a 
ure and complete motor aphasia, and something more, as every 

ind of vocal sourd is impossible. The other functions of language 

are intact. Like other hysterical symptoms it is usually ac- 

companied with some characteristic signs of the neurosis (anes- 

thesia, &c.) and can be seperinentaliy. induced by, suggestion, 
upon hypnotised hysterical subjects. 
k A, DE WATTEVILLE. 


, Gbstracts of British and Foreign Journals. 


`* Current Nerve Anatomy and Physiology.—Titles and 
Outline of Contents of Papers which: have appeared during the 
Quarter. By Arex. Hor, M.D. Cambridge. 


`, COMPARATIVE ANATOMY AND DEVELOPMENT. 


1. Central Nervous System of Acephale. Rawrrz (Jenatsche 
Zeitschrift fir Naturwissenschaft, 1887: pp. 384-461, 
pl. xxv-xxix.) 


~ ‘After a short description of the macroscopic structure of the 
nervous system of certain mollusca there follows an account of the 
histological methods used, and then an: exhaustive description of 
the microscopic characters of nerve-cells and nerve-fibres in these 
animals, illustrated with numerous figures. 


2. The Anatomy of'the Nervous System in the Gymnophiona. 
Dr. Juiits Watpsoamipr (Ibid. pp. 461-476, pl. xxx-xxxi.) 


This is an amplification in certain points of the description of 
the anatomy of this group of -amphibia ‘already published’ by 
Wiedersheim. With regard to the remarkable double olfactory 
nerves first pointed out by Wiedersheim, Walderschmidt gives it 
as his opinion that the ventral root is the homologue of the 
olfactory nerve of other vertebrates, and the dorsal root a later 
secondary formation, depending for its development upon the great 
relative importance of the sense of smell to these blind animals, 


3. The Brain of the Wasp (Vespa crabro et vulgaris). H. VIALLANES 
(Ann. des Sciences Nat. Zool., tome ii. pp. 1-100, pl. 1-6). 


. The whole of the prebuceal portion of the ganglionio chain is 
regarded as “brain.” This, as in previous articles, the author 
divides into proto-cerebron, belonging to the first somite, and 
connected with the eyes; deutero-cerebron, belonging to the second 
somite, which beara the antennules, and presenting a characteristic 
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structure due to its “ olfabtory glomerule;” trito-cerebron, or brain 
of the antennary segment, which differs in no respects from the 
ganglia of the ventral chain. 

The paper contains a detailed anatomical description of these 
parts, and also a historical summary. 


4. The Development and Innervation of the Nerve-ridge 
(Nervenhiigel) of Urodelan Larve. P. Mirropaanow 
(Biol. Ocniralblatt, May 1887, pp. 174-176). 


5. Man’s Structure as Evidence of his History. WIEDERSHEIM 
(Berichte der Naturforschenden Gesellschaft zu Freiburg 
i. B. 1887; pp. 168-278.) 


Includes an account of the charactara which distinguish the 
Nervous System in man from that of’ other animals, and a 
discussion of the phylogenetic bearing of these features. 


6. The Medullary Folds of the Chick. - E. Biiranzcx (Recueil 
Zoologique Suisse, 1887, pp. 805—pl. xiv). 
A desoription of folds and thickenings of the hind brain in the 
embryo chick, similar to those found in reptiles, and throwing 
light upon the segmentation of the vertebrate skull. . 


Corpus CALLOSUM. 


7. The Origin of the Corpus Callosum, a Contribution upon 
the Cerebral: Gommissures of the Vertebrata. Part TI. 
H. F. Osporn (Morph. Jahrbuch, pp- 580-543, pl. xxv, 
5 figures in text). 

A continuation of Osborn’s work upon the Cerebral Commissures, 
in which he has proved that they exist in all vertebrates, and are 
always arranged according to the’same fundamental plan. The 
present paper treats of the Commissures as they are found in 
certain adult ophidia and aves, and also of their development in 
the frog and sheep. i 


8. The Microcephalous Brain of Hoffmann, in which the Corpus 
3 Callosum was absent. Onvurrowicz (Arch. fir Peychiatgie, 
$, pp. 805-328, pl. viii. and ix.) 


Critical summary of all hitherto recorded cases, Anatomical 
description of this case, in which the Corpus Callostim was com- 
pletely absent, illustrated with figures showing external appearance 
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and numerous transverse sections. Efcept for the absence of 
Corpus Callosum, Lyra and Olfactory Bulbs, the brain may be 
regarded as normal although small. The internal capsule was 
normally developed. Subject was an idiot 37 years old. 


CORTEX. 


9. The Smell-Centré. A Study in Comparative Anatomy. 
Prof. ZUCKEBRKANDL of Graz. (Publ. F. Enke, Stutigart, 
pp. 124, 7 lithographs and 25 figures.) 


The author gives a desoription of the typical formation of the 
cortex-margin in the region of the Cornu Ammonis, and in 
particular of the callosal convolution (Balkenwindung) firat de- 
scribed as a separate structure by himself. He then traces the 
variations in this formation exhibited in a lai ge number of animals. 
The comparative anatomy of the olfactory lobe is then traced, and 
it is shown that when it is reduced in size the lobus Hippocampi 
suffers a corresponding diminution. The arrangement of the mesial 
convolutions is then described ; the limbic lobe and the inner and 
outer elements of the arcuate convolution (Randbogen) are brought 
into a scheme forming three concentric rings completed in fiont 
by the roots of the olfactory tract and the variations in the 
development of the several portions of these rings are described. 
From the small development of the Cornu Ammonis in anosmatic 
animals, and especially in the dolphin, it is inferred that this 
belongs to the smell centre. 


10. Illustrations of normal and defective development of the 
Multipolar Cells of the Cerebral Cortex ; of their degenera- 
tion in Senile Insanity, and of certain Albuminoid or Pro- 
toplasmic exudations commonly found in the neighbour- 
hood of the junction of the white and grey matter of the 
Convolutions in cases of General Paralysis and ordinary 
Mania, in which the cases have been more or less acute. 
Epwarp Parker, M.D. (Journal of Mental Science, April, 
1887, pp. 20-25, with illustrations). 


11. Macro- and Microscopic Investigations on the Nerve- 
. centres. Dr. Casanro Monpino (publ. Turin, Unione 
Tipografico-editrice, pp. 70, nine large coloured plates, 1887). 


Devoted to a consideration of the exact structure, connections 
and mutual relation of the clanstrum, nucleus amygdaleus and 
cortex of the apex of the gyrus hippocampi. 
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> 12, A Note on thé “means of Topographical Diagnosis of 
Focal Disease affecting the so-called Motor Region of the 
Cerebral Cortex. .V. Horsey (4m. Journ. Mental Science, 
1887, pp. 342-369). 


LOCALISATION. 
18. The Heat-centre in the Brain. Orr (Journ. Nerv. and 
Mental Disease, N. Y. 1887, pp. 150-162). 


14. The Question of Cerebral Localisation, with consideration 
É of Cerebral Disturbances of Vision. REermNEAaRDT (Arch. 
Jür Psychiatrie, pp. 449-487). 
Conclusion of paper which appeared in previous volume. 


CEREBELLUM. 

15. A O of Atrophy of the Cerebellum, with Degeneration 
in the Medulla Oblongata and in the Spinal Cord (probably 
the result of Alcoholism). Dr. Scuutrze of Heidelberg 
(Virchow's Archiv, 1887, pp. 881-348). 


The case occurred in the person of a man 39 years old. There 
was a general diminution in size of the cerebellum in all its 
diameters, Microscopical examination revealed an obvious loss in 
white fibres; a diminution in the number of cells of Purkinje; 
atrophy of the corpus dentatum. In the medulla both olives were 
degenerated. Throughout medulla and cord thére were various 
alterations which are minutely described, but which were not in 
all respects such as would, according to most theories as to the 
connections of the cerebellum, be expected. Tirck’s column and 
the direct cerebellar tracts were intact. In the upper part of 
the cervical swelling there was a small patch of degeneration, on 
the right side, lying just in front of the orossed pyramidal tract., 


GENERAL PHYSIOLOGY. 
16. Remarks on Evolution and Dissolution of the Nervous 
System. J. HuemLmweas-Jacksos, M.D., F.R.0.P., F.R.S. 
(Journ. Mentol Bones) April 1887, pp. 25-48). 


r NERVEFACIAL. 
17. The Muscles innervated by the Facial Nerve in a young 
Gorilla, @. Ruas Gor Jahrbuch, 1887, pp. 459-530, 
pl. xxiv.) 
This is a study of maneoles, although illustrative of the distribution 
of the facial nerve. 
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NERVE AUDITORY. 


18. The Question as to the Origin of the Nerve of Hearing, 
and the physiological meaning of the N. Vestibularis. 
Professor W. Brcmrerew (Neurolog. Oentralbl., 1887, 
pp. 193-198): i ` i 


* Presents a summary of the views held by various observers on 
this matter. The author maintains the opinions as to the con- 
nections of the auditory nerve which he published in 1885. 


: SPINAL Corp. 
i9. The Localized (Punktférmig) Stimulation of the Frog’s 
Spinal ‘Cord. Smor (Arch. f. Anat. und Physiologie. 
Phys. Abth. pp. 154-177, with Plate IT. giving: illustrations 
of the Clamps used). . 

The cord was stimulated by puncturing with a needle. The 
percentage number of times that movement of certain muscles 
(Tleo-psoas, Semitendinosus Gastrocnemius) resulted from the prick 
was observed. The region, puncture of which gave rise to the 
maximum number of movements of one of these muscles regarded 

- as in especial connection with this muscle. 

Latent period for contraction of each musole, after puncture of 
each region from which it could be obtained, measured. 

Cord surrounded by fourth vertebra associated with Tleo-psoas. 
Fifth vertebra semitendinosus. Sixth gastrocnemius. Comparison 
of these results with the effects of electrical stimulation. 


; REFLEX ACTION. 
20. A Crossed Reflex in the Frog. O- Lancenporrr (Archiv 
fir Anat. und Phystologie. Phys. Abth. pp. 141-148), i 


Contains further details with regard to the manner of producing 
by means of an electric stimulus the crossed reflex already 
described by L. The reflex movement consists in a tetanio flexion 
and abduction of the opposite hind leg, when pressure is made with 
a blunt instrument behind the eye or over the tympanic region. 


21. The One-sided and Both-sided Closure of the Eyelid. By 
° the same Author (Ibid. pp. 144-147). 


22. Contribution to the Study of Reflex Phenomena. . The 
adapted and defensive Reflexes among Mammals from the 
results of a new experimental method. J: V. LABORDE 
(Comptes rendus de la Soc. de Biologie, 1887, p. 65). 
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After removal of bofh hemispheres from new-born kittens or 
guinea-pigs by the water stream (Goltz’s method), very extensive 
appropriate, and co-ordinated reflex actions can be obtained: almost 
up to the time of death. 


23. Reflex of the Spinal Cord in the Dog (Ibid. p. 110). 


SPINAL GANGLIA. O 


24, The Physiology of the Spinal Ganglia. Dr. Max Joszex 
` of Berlin (Neurolog. Ceniralbl., 1887, pp. 172-175). 


Experiments made on a number of kittens which were killed six 
to eight weeks after section of the second cervical nerve, either 
on the proximal or the distal side of the ganglion. 

When the section was made between the cord and the ganglion, 
the results were just such as obtained by previous observers. When 

the nerve was cut beyond the ganglion, no change in this structure 
resulted, but a number of fibres degenerated both in their course 
through the ganglion and in the posterior root. The larger 
number of fibres of the posterior root remained intact. 


PERIPHERAL NERVES. 


25. Termination of Nervesin the Liver. A. B. Macuium, B.A. 
(Quart. J. Microsc, Science, March 1887, pp. 489-460, 
pl. xxxii.) 
.. Observations made with the chloride of gold method showed that 
there is an intimate relation between nerve fibrils and liver cells. 
Nerve filaments enter the cells (frequently dividing in a dendritic 
manner within their substance), and terminate in bead- like enlarge- ` 
ments in the neighbourhood of the nuoleus. 


26. Some Variations in the arrangement of the Nerves of the 
Human Body. D. Hersurn (Journ. Anat. and Physiology, 
1887, pp. 511-514). ' i 


27. Note on the Nerve-supply of the Musoulus Sternalis. 
J. C. Lamont (Ibid. pp. 514-515). 


Nerys FIBRES. l ® 


28. Histology of orushed (Gequetschen) Nerves. Franz TANGL 
. (Arch. f. Mikroso. Anat., pp. 464-470, pl. xxvii). (Also in 
Hungarian in Oevosi Hetilap. 1887, Nos. 2, 8, B, 10 and 11.) 


Behaviour of the axis cylinder after ligaturing of nerves shows 
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that it is not fluid, but has considerable ‘powers of resistance and 
perhaps elasticity. 


SYMPATHETIC. 


29. Observations upon the persistent effects of Division of the 
Cervical. Sympathetic. P. H. Pys Siru, M.D., F.R.S. 
(Journal of Physiology, 1887, pp. 25—49). 


A series of observations carried on systematically between 1878 
and 1884.. 
CIROULATION. 


80. Physiological Diurnal and Nocturnal Variations in the 
Brain-pulse. Rumo and Fesrannini (0. R. Acad. des 
Sciences, Paris 1887, PP- ae, 


Srarma. 


81. Method of combining Weigert’s Hematoxyline-copper 
stain with the use of the Freezing Micrdtome. D. J. 
-HALTON (J. Anat. and Physiology, 1887, pp. 444-450). 


Gärtner and Wagner on the Cerebral Circulation (Wr. 
Med. Wochenschr. Nos. 19 and 20, 1887)—The authors have 
gained important resulis by applying to the problems of the 
cerebral circulation a method of investigation which has been 
fruitfully employed in researches concerning the circulation in 
other organs. 

The method consists in measuring the amount of blood which 
flows through an organ in the unit of time—which therefore passes 
away by the venous system. In this manner, it is possible to 
draw conolusions as to the innervation of the vessels of the organ 
concerned, due regard being allotted to certain other ci: cumstances, 
especially the blood-pressure. 

The authors’ experiments were performed on dogs. ~The flow of 
blood was registered on & hymograph by means of a cannula placed 
in one of the external jugular veins, week in dogs, convey the 
chief mass of the cerebral blood. 

¿28 the observations were limited aiy to one of the many 
cerebral venous channels, it was necessary to determine how far 
that limitation might vitiate the experiments. If an impediment 
to the outflow from the other exit channels were brought about by 
an increase in the venous pressure, more blood would flow through 
the prepared vein, and contrariwise with a sinking of the venous 
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pressure, But by making the resistance to the outflow in. the 
prepaied vein very small in proportion to that which obtained in 
the remaining effluent vessels, any error arising from the limitation 
referred to,.and from fluctuations in the extra-cranial venous 
pressure, was reduced to a negligible quantity, 

The arterial blood-pressure also had to be taken into account. 
Tt is clear that, the calibre of the brain-vessels remaining equal, so 
much the more blood must stream through them, the higher the 
pressure under which it circulates. Consequently a fluctuation 
in the outflow quantity can only be taken as evidence of a change 
in the calibre of the cerebral vessels, when that fluctuation is 
not adequately explained by a variation in the arterial blood- 
pressure. ` 

The influence of the blood-pressure upon the cerebral circulation 
oun be shown by simple experiment; e.g. the blood-pressure can be 
raised by compressing the aorta above the diaphragm. As soon as 
it be thus raised, the quantity of blood issuing from the cerebral 
vein increases in an exactly parallel manner to the blood-pressure. 
This increased outflow continues so long as the raised pressure is 
maintained, and ceases parallel to the blood-pressure when the 
compression of the aorta is discontinued. On the other hand, if 
the blood-pressure be considerably lowered by compression of the 
ascending vena cava, the outflow quantity immediately sinks; and 
when the blood-pressure falls under a certain limit, which lies at 
80-40 mm. of mercury, the efflux of blood from the brain quite 
ceases. The same is observed when the pressure is lowered by 
bleeding. 

To control this possible source of error, the arterial blood- 
pressure was registered throughout all the experiments, by aid of 
a cannula in une of the orurals. 

Oertain agents influence very energetically the blood-vessels of 
various organs through the vaso-motor centre. Such an effect can 
be brought about in a reflex manner or by toxio means, e.g. 
irritation of a sensory nerve, administration of strychnine. The 
vessels of the abdominal organs especially are contracted by such 
means. and there occurs in consequence a considerable raising of 


"| the blood-pressure. It was of interest to see whether the see 


of the brain also took part in this contraction. 

If the cerebral veasels be contracted to the necessary degree, the 
quantity of blood passing through the brain must diminish, in 
spite of the increasing blood-pressure, as can be very strikingly 
shown under like circumstances in the kidney. But the experi- 
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ments proved that no le-sening of the oufflow amount took place 
eitner by the reflex irritation of the vaso-motor centres, or by the 
toxemia of asphyxia or strychnine. In all these cases an increase 
of the blood-stream was 1egularly observed, and indeed exactly 
corresponding to the raised blood-pressure in each case. 

This increase of the stream-velocity was particularly marked 

ein strychnine-poisoning. 

The fact that no narrowing of the cerebral vessels was produced 
by the irritation of sensory nerves is of special interest, because it 
stands opposed to the prevailing theory. It has been supposed 
that the swooning or convulsions following violent sensory irrita- 
tion are due to cerebral anæmia brought about by reflex contrac- 
tion of the brain-vessels. The authors’ experiments, with intuot 
skulls, have shown that not only no cerebral anæmia appears in 
those conditions, but, on the contrary, the brain is more richly per- 
meated by blood, in consequence-of the heightened blood-pressure. 

Concerning the action of narcotics, the authors found that at the 
commencement of chloroform inhalation, the circulation in tho 
brain is considerably accelerated, and simultaneously the arterial 
blood-pressure rises. After a short time, which often is less than 
a minute, the blood-pressure begins to sink, notwithstanding which 
the outflow quantity remains increased, and often amounts to three 
or more times the original when the blood-pressure already has 
sunk to, or below, the level existing before the inhalation. This 
acceleration of the blood-stream is thus independent of the blood- 
pressure, and is only to be explained by a widening of the cerebral 
vessels. If the chloroform inhalation be continued, the blood- 
pressure may become so minimal that little or no blood flows 
through the expanded blood-vessels. If the inhalation be stopped 
and the blood-pressure thereby be allowed to recover, a copious 
stream aguin begins to circulate. If the animal awake from 
the narcosis, there is often a divergence in the behaviour of 
the blood-pressure and cerebral blood-stream; while the blood- 
pressure rises, the flow of blood in the brain diminishes, evidently 
because the vessels, which had been expanded by the chloroform, 
contract again to their normal sizes, and thereby neutralise the 
accelerating influence of the heightened blood-pressure. 

o similar property seems to belong to morphia. The fluctua- 
tion in the blood-stream which appeared after morphia injection 
ran an almost parallel course to the variations in the blood-pressure. 
At first a transient rise of blood-pressure was sometimes observed, 
and, ovrresponding thereto, an inorease of the outflow; then the 
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pressure sank below normal, and concurrently the blood-circulation - 
in the brain was slowed—again to be increased as the pressure 
rose. 

Experiments with amyl nitrite produced a manifest expansion 
of the cerebral vessels, though to a less degree than chloroform. 

The effect of direct electrical stimulation of the brain cortex in 
the motor area was not in harmony with the common theory, which Le 
is based upon Kussmaul and Jenner’s researches. That theory’ 
supposes that an anemia of the brain, consequent on contraction 
of the small vessels, exists during an epileptic fit, and that the 
loss of consciousness is due to the cerebral ansmia, 

. The constant result of thus directly exciting the cerebral Sorter; 

in the authors’ experiments, was a considerable acceleration of the 
circulation through the brain. This acceleration was usually not 
observed until 10°30 sec. after the commencement of the stimulation, 
although the latter, in most cases, was immediately followed bya | 
„considerable rise of blood-pressure. At the beginning of excitation 
there may have been present a slight contraction of the vessels, 
which delayed the appearance of the quickening of the brain- 
circulation corresponding to the inoreased pressure. This point 
was not fully elucidated by the researches. 

The authors further ascertained that the quickened circulation, 
due to the cerebral irritation, may by no meaus be caused by the 
raised blood-pressure alone. It was of longer duration than the 
latter, and: often when the blood-pressure had sunk to the normal 
or subnormal, the efflux had remained greatly excessive. The 
acceleration in the blood-stream was quite as distinctly marked in 
some cases, in which no increase of blood-pressure followed the 
electric irritation. Thus it was shown that an active hypermmia 
of the brain, especially pronounced at the onset-of the convulsions, 
results from electric stimulation of the motor area, 

No effect on the cerebral circulation was caused by irritating the 
divided vago-sympathetics. 


Spehl on the Distribution of the Blood circulating within 
the Encephalon (Encéphale, Jan. 1887).—This paper is mainly 
concerned with a comparison between the amount of blood ĉon- 
tained in the head during the wakeful condition with that during 
‘chloral hypnotism. 

The author indicates, that prior to 1860, the prevailing theory 
‘associated sleep with a congested state of the brain, Durham’s 
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experiments, in which he directly obseived the vascularity of the 
brain through a trephine aperture, then showed that the brain 
during sleep is relatively in an anemic condition. Many other 
investigators in later times have confirmed Darham’s conclusions, 
by repeating bis mode of research, or by obtaining graphic records 
of the cerebral movements. On the other hand, an attempt to 

, revive the older theory has not been wanting. 

° Spehl has sought to elucidate the matter by another process. 

` After subtracting 1 cc. of blood from the carotid of a rabbit, for 
the preparation of the standard solution, the circulation between 
the head and trunk of the animal was suddenly arrested by means 
of an écraseur placed close to the head, and the latter was finally 
separated without the loss of any blood. The total amount of 
blood contained in the head, and that in the remainder of the 
animal, were then separately determined. 

The mean of five experiments performed upon rabbits in the 
wakeful state gave } as the relative amount of blood contained in 
the head to the total mass of the blood; whereas the mean of six- 
estimates in the case of sleeping rabbits showed that the head 
contained only +}, of the total blood, 

In each series of experiments the mean weight of the bloodless 
head was „ly that of the exsanguineous animal. 

The author thus summarises his conclusions :— 

1. During the sleep produced by chloral, the brain, taken, en 
masse, is answemic, 

2. Chloral hypnotism very closely resembling ratural sleep 
(Labbée, Gubler, Rabuteau, Claude Bernard, Liebreich, Bouchut, 
&o.), it is probable that daring the latter the brain is equally 
anemic, 

8. During sleep, natural or otherwise, certain parts of the brain 
are in activity, while others are in repose. ` 

4, The active portions probably are congested; the parts in 
repose are physiologically anæmio. 

Ernest Brat. 


Zelgersma on the Morphogenesis of the Crus Cerebri 
(Nederl. Tijdschrift voor Geneeskunde, No. 21, 1887).—During the 
anfitomical and microscopical examination of five cases of idiotey, 
the author was struck by the great influence which the degree 
of development of the great hemispheres in idiots has on the 
evolution of the crus cerebri. A primary severe lesion of the 
cortex cerebri in the foetal period or in earliest childhood, 
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existing during a long time, and causing secondary degenera- 
tion and inhibition of evolution in certain parts in the crus 
cerebri and medulla oblongata, characterised these five cases. In 
three cases hemiatrophia cerebri was demonstrated; in two other 
cases the alteration of the crus was very ev ident when compared 
with normal preparations. The alterations in all cases were nearly 
the same. They were as follows: ‘ 

Atrophy of pons varolii and nuclei arcifurmes; in cases of hemi-* 
atrophia cerebri, the cells as well as the transverse bundles and ` 
direct fibres to the cortex, were affected on the same side. The 
pyramidal system was not always affected; here atrophy was only 
evident when the lesion of the cortex was severe and extensive. 
The author never saw degeneration of pyramids extend beyond 
the reflex centres in the medulla oblongata or spinal cord. Besides 
the atrophy of the pyramidal system, there was atrophy of the 
tiansverse fibres in the corpora pyramidalia near the nucleus 
olivaris in four cases. In all cases the transverse fibres of the 
-pons varolii, which pass through the raphe and brachium pontis, 
to the cerebellar hemispheres of opposite sides, were atrophic. The 
nuclei arciformes, cells as well as nerve fibres, were affected. 
Bechterew’s nucleus reticularis, as well as Meynert’s bundle of 
fibres were atrophic. Alteration of nucleus olivaris was not 
constant. In four of the cases a bundle of fibres from the cerebrum 
to the nucleus olivaris, described by the author on a former 
occasion, was always atrophic. In one of the cases the tract 
between the olive and cerebellum through the raphe and corpus 
restiforme of the opposite side was atrophic. In four of the cases 
the cerebellar hemispheres on the opposite side to the brain were 
atrophic. In one case, the nucleus dentatus also was affected. In 
all cages the pedunouli cerebelli ad cerebrum were atrophic. 

A transverse section through the pons varolii behind the 
posterior corpora quadrigemina shows a characteristic asymmetrical 
configuration, in consequence of the passage of decussated and 
direct. atrophic and normal fibres; this condition is represented 
by the diagram on page 287. 

The nucleus ruber, substantia nigra, and corpus Luyaii, are all 
atrophic. The alteration in the optic thalamus is very Sa 
The anterior part is generally atrophio. 

There was no affection of the corpora geniculata interna and 
externa, corpora quadrigemina anteriora and posteriora, and the 
pulvinar. : 

From this description, the author concludes the existence of two 
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different systems ; one’ which connects theegreat hemispheres with 
the cerebellum, and the other which connects the hemispheres with 
_ the reflex arc (system of pyramids and fillet). The first connection 
passes through the capsula externa, pes pedunculi, pons varolii, 
. nucleus olivaris (decussating in the raphe), brachium pontis and 
„corpus restiforme to the cerebellum; the fibres from the pons 
a 2° exclusively to the cerebellar hemispheres; those from the 
nucleus olivaris pass to the vermis cerebelli back. From the 
cortex cerebelli the path returns through the nucleus dentatus, 
pedunculi cerebelli ad cerebrum (decussating near the corpora 
quadrigemina), and the nucleus ruber, from which radiations arise 
“to the capsula interna and optic thalamus. The difference between 
degeneration in this system, to which the author gives the name of 


P. Pyramids. 
G". Ganglia of Pons Varvlii. 
R. Nucl. Retioul, pontis. 
BrP. Brach Pontis. 
PO. Pedune. cerebell. sup. 
H. Cerebell. hemisphere. 
V, Vermis cerebelli, 
V4. Ventric. quartus, 





intellectual path, and degeneration in the pyramidal and fillet 
system, is that the former is not governed by the Wallerian law. 
All these groups of cells which are found in the intellectual path 
are always degenerated. In the pyramidal and fillet system the 
degeneration ceases at the first group of cells which is met with. 
The author concludes that the above-mentioned ganglia are depen- 
dent on the evolution of the “ intellectuorium.” 

These results induce the author to suppose, that there exist in 
the medulla oblongata and crus cerebri three systems of nervous 
eléments: (1) the above-described intellectual tract; (2) the con- 
nection between the “intellectuorium” and the reflex arc; and 
(8) the reflex aro. f 

This supposition the author proves to be strongly supported by 
the history of the development of the nervous system. The 
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function of his “intellectual tract,” the author supposes to be of 
a psychological nature. 

The author discusses in three chapters the properties of these , 
systems, and refers the reader for further information to a more 
elaborate paper in the course of preparation. 

J. A. Voortauis, M.D. (Amsterdam). 


BRAIN. 


JANUARY, 1888, 
@riginal Articles. 
MUSOULAR HYPERTONICITY IN PARALYSIS. 


BY A. HUGHES BENNETT, M.D.- 


Havine been requested by the Council of the Neurological 
Society to provide a subject for consideration at the present 
meeting, I have selected one, which will require no advocacy 
on my part to ensure an interesting and profitable discussion. 
The morbid condition which will form the basis of this 
communication is of sufficiently frequent occurrence to render 
its study instructive to the practical physician, and the ex- 
planations of its phenomena are so contradictory and obscure, 
that their investigation will prove equally attractive to the 
speculative pathologist. A problem which is at the same 
time practical and scientific, which almost daily comes before 
us only to baffle our efforts at solution, is obviously well- 
adapted for the deliberation of a congress of medical experts. 
My duty in opening the debate will simply be to lay the 
case before you, to indicate the difficulties of the- position, 
and to invite discussion thereupon. I trust that those ' who 
follow me will, in some measure, illuminate the darkness into 
which I am about to grope my way, not without feelings of 
considerable insecurity. 

Fhe general subject which it has been suggested I should 
lay before you is the apparently paradoxical condition of 
increased muscular tonicity as associated with motor weakness 
—a question’ in its entirety so vast, that it would be hopeless 


1 Paper read before the Neurological Society of London, on July 7, 1887. 
VOL. X. : y 


> 


290 MUSCULAR HYPERTONICITY IN PARALYSIS. 


for me to attempt to cover the whole ground in the time at 
my disposal. I will therefore limit my observations to certain 
special points, that will serve both to direct attention into 
channels convenient for discussion, and to provide a text for 
those desirous of dealing with the subject in a more compre- 
hensive manner. 

I propose first, to illustrate the association of musculare’ 
hypertonicity with motor weakness, by the brief description 
of a morbid state, which although commonly met with in 
practice, is apparently neither generally recognised nor under- 
stood, and which moreover is not formulated in any of our 
text-books on medicine; and secondly, to hazard such ex- 
planations of its phenomena as seem warranted by the prescot 
state of scientific knowledge. 

An individual in his or her usual health and without dis- 
coverable cause, becomes aware of a feeling of weakness in 
one or both lower extremities. This at first is so slight as to 
attract little attention. As months pass by, very insidiously 
the debility becomes more marked. This condition may 
continue with little change for many months, or even years, 
nevertheless it very slowly increases. The sufferers consult 
many doctors, from whom they derive little benefit or con- 
solation. If a woman, she is probably pronounced to be 
hysterical; if a man, he is hypochondriacal: or an explanation 
in his case is abandoned in despair. In both instances a 
fertile opening for plunder is provided for the bone-setter and 
charlatan. When seen at this stage, that is, from a few 
months to even several years after the first discovery of the 
weakness, the patient still may preserve robust general health. 
The most careful and exhaustive physical examination fails 
to discover anything objectively abnormal, except evidence, 
lst, of motor weakness, and 2nd, of excessive contraction of 
the muscles to percussion of their mass or tendons. 

On investigating the first point, movement is seldom found 
to be completely lost, the actions. of the affected parts œan 
usually be performed in a natural manner, but are simply 
‘deficient in power. There is no special peculiarity of gait, 
it is only weak, shuffling, and wanting in vigour; the limbs 
feel heavy, and thé patient is-easily fatigued by efforts at 
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walking. There is special difficulty in ascending stairs, and 
even on level ground the feet are liable to trip over any 
irregularities on the floor. The points and inside of the boots 
are worn. The same condition may exist in the upper ex- 
tremities, the movements being natural in kind, but deficient 
in quantity. The patient soon becomes tired when writing, 
sewing, and in the performance of accustomed acts. All the 
finer actions are slow and clumsy. The grasp of the hand, as 
determined by the dynamometer, is weak. Movement when- 
ever modified is. simply defective in vigour, without cramp, 
spasm, pain, inco-ordination, or other qualitative peculiarities. 

The second prominent feature in these cases is the be- 
haviour of the muscles of the affected parts when percussed. 
The phenomena which in health are observed to follow the 
usual test of a blow on their substance or tendon, are exalted 
in degree, although apparently remaining the same in kind. 
Expressed clinically, the response of the muscle to percussion 
is increased, and the tendon phenomena are exaggerated. 
Every degree of exalted. action may exist, from the slightest 
elevation, impossible to differentiate from health, to the most 
extreme demonstrations of muscular excitability. In advanced 
cases trepidations and cloni may be produced in various 
situations, especially at the ankle ånd knee. These, however, 
are usually absent or only imperfectly developed. Tapping 
the bone in its neighbourhood is often sufficient to cause 
contraction of a muscle. 

With the exception of these two particulars, namely, motor 
weakness and muscular irritability to percussion, nothing 
further abnormal is to be found in this class of case.. There is 
no marked rigidity or spasm, although sometimes there seems 
to be a feeling of somewhat increased muscular tension to 
passive movement. The superficial reflexes are usually 
normal; if anything, slightly increased. Sensibility is every- 
where unimpaired, and no pain accompanies the complaint. 
@ccasionally the patients assert they experience a feeling of 
-numbness or formication; but this is entirely subjective, 
and the most careful testing fails to determine any 
alteration * of sensibility. The so-called muscular sense is 
generally intact, though in some instances I have found 
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slight loss of capacity fo localise movements with the eyes 
shut. In these cases, however, some, doubt existed as to the. 
uncomplicated nature of the disorder. There are nowhere 
primary trophic changes of any kind. In very chronic cases 
the affected limbs become somewhat smaller than the others, 
evidently due to physiological atrophy from diminished 
functional activity, as the decrease in size is universal, and 
the electrical reactions remain normal. The affected parts 
are cold, and sometimes slightly cyanotic, but not to, any 
great extent. Intellect and the various organs and functions 
of the body’are normal, the bladder, rectum, and sexual 
apparatus remaining as in health. Occasionally, but rarely, 
the patient complains of some difficulty in retaining urine for 
long periods, otherwise the bladder and its accessories are 
intact. 

The foregoing brief account may be looked upon as typical 
of the group of symptoms under consideration, and serve to 
describe the majority of cases, as they have come under my 
observation. The only complaint made by the patient is 
motor weakness, and the only objective sign discoverable by 
the physician is excessive muscular contraction on percussion. 
As in othér morbid conditions, there are varieties in severity, 
course, complications, termination, and so on, which deviate 
from the more common forms. For example, as to dis- 
tribution, the most ordinary seat of the affection is the lower 
extremities. Usually it begins in one leg, and sometimes but 
rarely remains limited to it. A young lady, aged 26, and 
otherwise in good health, suffered from the characteristic 
symptoms of this complaint, and limited to the left lower 
extremity. This appeared very gradually, remained for three 
years, and slowly disappeared. She is now perfectly well. 
As a rule, however, the morbid state after a shorter or longer 
interval extends to the other leg, thus constituting the 
paraplegic form of the disease, one extremity remaining more 
advanced than the other. This is by far the most commof 
variety. Beginning in the leg, the malady not infrequently 
spreads to the arm of the same side, producing the hemiplegic 
type. Occasionally the weakness and muscular irrifability to 
percussion is limited to one side of the body, more frequently 
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however, the other soon also becdmes affected, even if to a 
lesser extent. Less commonly all four limbs are equally 
involved, and still more rarely every muscle in the body 
shows signs of instability. For example, in ‘Brat,’ for July 
1886, I described a case of a young woman, aged 26, who for 
two years suffered from general motor weakness. All her 
muscles displayed extreme irritability to percussion, and 
clonus could be produced by tapping the tendon of any of 
them, including those of the face; neck, and trunk. This girl 
subsequently recovered. 

The condition I am describing is met with in “every degree 
of severity. From the slightest diminution of physical power 
and exaltation of muscular irritability to percussion, to com- 
plete paralysis with extreme excitability—as evidenced by the 
production of cramps, spasms, trepidations, and cloni, on the 
slightest provocation—every possible variety and degree may 
exist. In the cases under the first category it may be difficult 
to determine if the actual condition found is morbid or not, 
as the muscular response to percussion in health greatly varies. 
In those under the last there is always a doubt, unless the 
case has been followed from the beginning, whether the 
symptoms are not the result of secondary degenerations froma 
gross lesion higher up in the pyramidal tract. 

Again, the subjects of this disorder may be liable to various 
symptoms not of necessity associated with, or essential to it, 
and which may sometimes complicate the diagnosis. Aching 
in the back and limbs, subjective sensations of numbness, 
headache, depression of spirits, and so on, may be present, as in 
any other disease. As a rule, all these symptoms are Songs 
cuous by their absence. 

In most cases the onset of the complaint is very «insidious, 
and the progress is very slow and chronic. For example, I 
have a man under observation who has suffered from this 
fection for 8 or 10 years, and without any perceptible change 
either for better or worse. In others, however, with apparently 
identical symptoms the onset has been very sudden, and after 
a rapid qourse the symptoms have disappeared with equal 
promptness. Thus a young man, aged 27, while in his usual 
good health, with no apparent cause became weak in his legs, 
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This increased so rapidly that in a week he could scarcely 
walk; the debility extended to his arms. On examination, 
the fact of the motor weakness was established ; there was, in 
addition, extreme readiness of the muscles of all four extremi- 
ties to contract on percussion, and clonus, more especially of 
the ankle and knee, could easily be provoked. Beyond this 
absolutely nothing abnormal could be detected, and there was 
no rigidity of the muscles. This man completely recovered in 
a few weeks, with rest and large doses of chloral hydrate, and 
he has remained quite well ever since. Between these two 
extremes, namely, those who seem to remain for years in statu 
quo, and those whose illness is completed in a few weeks, are 
many who run a medium course of varying periods and duration, 
ending in more or less complete recovery. 

In my experience the two 'sexes are about equally subject to 
this disorder. Of the last twenty uncomplicated cases, twelve 
were males and eight females. The ages in my cases have 
ranged between twenty and forty years. I have not been able 
to determine any cause for the complaint, either predisposing or 
exciting. In one instance only, two brothers were affected; in 
none of the others was there any special evidence of hereditary 
predisposition to this or other nervous disease. Some of the 
patients were subject to exposure and hard physical work, but 
quite as many had favourable surroundings and were of 
sedentary habits. No special association with syphilis or other 
constitutional peculiarity could be determined. 

The final evolution of this group of symptoms is difficult to 
ascertain in a sufficiently large number of cases to enable me 
to speak with certainty on the subject. Owing to the very 
chronic nature of their complaint, many patients are lost sight 
of. At the same time the cases which I have had opportunities 
of observing for some years have enabled me to formulate the 
following conclusions: 1st, some of the patients completely 
recover ; 2nd, others continue for many years without apparenj 
change; and 3rd, others slowly progress, the disease extending 
in distribution from below upwards, and increasing in severity. 
On each of these heads a few details may be given, At the 
onset it may be observed that in the cases composing these 
three groups the symptoms are apparently identical, and 
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there is nothing to pye any indication for making a 
prognosis. 

Complete recovery may tako place, sometimes rapidly, but 

more commonly very slowly. The young man cured by rest 
and chloral, already referred to, is an instance of the former. 
e Tho girl already mentioned, who had been ill for three years, 
*is another example. Improvement takes place, as a rule, 
more slowly. Thus the young lady, of whom I have before 
spoken as having been affected in one leg only, began to 
recover six months after she came under observation. Slow 
improvement continued for three years, after which she 
expressed herself as quite well. No special treatment had been 
employed, and the favourable termination has since been 
maintained. Again, an omnibus conductor, aged 25, had the 
typical paraplegic variety of the affection. Treatment of various 
kinds for many months had no appreciable results. For two 
or three years his condition remained unchanged. Recently, 
however, he presented himself perfectly well, having gradually 
improved during the last six months, and without treatment 
of any kind except that of rest. I could cite several other 
instances of the same kind. Not unfrequently partial recovery 
only takes place. In these cases considerable power returns, 
but not to thé full extent. Although the motor activity 
improves, the muscular irritability to percussion does not 
diminish in a corresponding ratio, but usually still remains 
abnormally exalted. 

The second class is that of persons who, while apparently in 
exactly similar circumstances as those just considered, remain 
for years without undergoing perceptible change in their con- 
dition. I have watched several of these for between five and - 
six years. ‘The weakness and muscular irritability to per- 
cussion continue as before, but there is no tendency to the 
development of new complications, or even to an increase of 
the existing state. The patients have for the most part 
abandoned medical treatment, and have so far become recon- 
ciled to their infirmity as to do the best they can under the 
circumstances. I recently saw a man whose case I carefully 
investigated, and minutely recorded just five years ago. He 
stated that his general health was excellent, and that he was 
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not conscious of the slightest change in his ‘condition having 
taken place since he was first examined. On going over my 
notes, I was unable to discover anything which deviated in 
the smallest particular from my former report. 

The third group of patients are those who seem gradually 
to get worse. The advance is, as a rule, very slow in progress. , 
The morbid condition extends from one limb to the other, till® 
at last the entire body is affected. The severity of the 
symptoms also increases, but in my experience not to any 
great extent. It is probable, however, that we lose sight of 
the worst cases among our hospital patients, who usually 
gravitate into the infirmaries. I have myself never seen a case 
such as has just been described, afterwards pass into one of 
typical spastic paralysis with its characteristic rigidity of 
muscle. I am not prepared to affirm that this does not occur. 
I can only assert, that’ I have never seen it in any of those 
eases which I have had an opportunity of watching for five or 
six years. f 
` On the subject of treatment I have little to say. Rest is 
undoubtedly an important element, as exertion or fatigue 
increases the severity of the symptoms. ‘Hydrate of chloral in ': 
large doses temporarily depresses the hyper-excitability of the 
muscles, but whether it induces any perménent beneficial 
result I do not know. In one case, and the worst I ever saw, 
the patient after having been afflicted for three years with this 
illness, recovered in a fortnight after an attack of acute pleurisy. 
All the usual therapeutic measures, massage, electricity, 
blisters, actual cautery, setons, &c., have in my experience 
been followed by no appreciable results. Those who have 
recovered have done so in the progress of time, and I have 
been unable to give the credit to any particular remedy. 

The group of symptoms which I have described is, as has 
been already stated, commonly met with in every rank and 
condition of life. Its existence is frequently overlooked, its 
importance underrated, and its nature misunderstood by the 
practitioner. Its consequences, however, very seriously impair 
the comfort and professional capacity of the patient. It is 
therefore highly important, not only that the morbid symptoms 
be recognised and studied with the attention their gravity 
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merits, but that if possible some estimate be arrived at as to 
their true significance. Recognising the facts, and admitting 
the ‘existence of a malady in which motor weakness and 
abnormal irritability of muscle to percussion are the character- 
istic and only: discoverable features, we have to enquire what 
are the causes, pathology, prognosis, and treatinent of this 
** clinical condition. In attempting to solve these difficult 
problems, the ground-may at once be cleared by the admission 
that the manifestations of this disorder are strictly limited to 
the muscles, and motor elements of the nervous system. 
Every other tissue and function of the body appears to be 
unaffected. There is no evidence that the muscular substance 
itself is the source of the disease, as its structure and nutrition 
are apparently normal, and its alteration in function is not of 
that nature which would occur from primary changes in its 
tissues, The seat of the morbid process therefore narrows 
itself to the nervous apparatus that presides over muscular 
contractility. Of the morbid anatomy we know nothing. In 
seeking an explanation of the phenomena we are therefore 
compélled to enter into the field of speculation, and to utilise 
collateral physiological and pathological knowledge in attempts 
to throw light on the subject. Hence there is ample scope for 
exercising the imagination and ingenuity of the scientific 
pathologist, and a wide field for divergence of opinion and 
argument. Discussion will be facilitated by the acceptance 
of certain elementary physiological premises. Before the 
audience I now address, it is unnecessary to enumerate these 
in detail. I therefore confine myself to briefly formulating 
such general propositions connected with the matter in hand, 
as in my judgment our present state of knowledge warrants, 
and concerning which there’is a tolerable consensus of 
opinion. 

I. Healthy muscle contracts when its fibres are subjected to 
sudden stretching (extensile stimulus). This may be induced 
by* percussion on its substance, and still more effectively by a 
blow on its tendon, the last constituting the so-called -tendon 
phenomenon. The mechanical condition necessary for the 
production of the response following percussion, is sufficient 
passive tension of the muscular fibre. 
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- IL This property is intimately associated with and obeys 
the same laws as what has been termed reflex muscular 
tonicity, or that state of slight.constant tension which is the 
characteristic of healthy living muscle. 

A. Both are abolished when there is interruption at any 
portion of the reflex are of which muscle is the ter- o 
minus. 

(a.) At the posterior spinal psta Or sensory nerves, a8 
in locomotor ataxy or neuritis. 

(b.) At the ganglion motor cells, as in poliomyelitis. 

(c.) At the anterior spinal roots or motor nerves, as by 
experiment or injury to nerve. i 

B. Both are inoreased by causes which augment the exci- 
tability of the same reflex mechanism. The circum- 
stances under which this takes place are— 

(a.) Idiopathic excitability of reflex centres of cord. 

1. Isolated, as in strychnine poisoning. 

2. Associated, as in neurasthenia. 

(b.) Excitability of reflex centres, secondary to 

1, Direct influence from afferent and efferent 
elements. | 
(a.) Afferent (reflex), as from cutaneous or | 

visceral irritation. 
(6.) Efferent (exhaustion), as from Büro or 
over-exhaustion. 

2. Indirect influence, as result of severance from 
pyramidal tract. This is variously explained 
by— 

(a.) Irritation of sclerosed lateral columns. 

(6.) Removal of cerebral inhibition. 

(c.) Unbalanced cerebellar action. 

(d.) Nutritive change in ganglia due to sever- 
ance from trophic centres of cortex. 

- IIL The preceding considerations show that integrity of 
the reflex arc is essential for the maintenance of muscular 
tonicity, and the response of muscle to extensile stimulus, or 
percussion. It is probable that both these phenomena have 
the same physiological significance, and that the one is de- 
pendent on, if it is not an identical process with, the other. 
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Throughout this paper, in using the terms muscular irritability 
or excitability, it is to be understood that those expressions 
are employed only in reference to this tonicity, or property of 
- contracting under the stimulus of percussion. 

_ Admitting the soundness of the preceding general proposi- 
Hons, assuming that increased response of muscle to percussion 
êr extensile stimulus is due to hypertonicity, and that the 
essential factor for its production is an exaggerated excitability 
of the ganglion cells of the cord, it has next to be determined 
more particularly under what circumstances the latter change 
takes place. For descriptive purposes these may be considered 
under three heads. Ist, irritation arising primarily in the 
ganglion cells themselves. 2nd, their irritation due to 
changes in their afferent and efferent elements. And 3rd, 
their irritation secondary to influences acting through the 
pyramidal tracts. 

The spinal centres may be primarily rendered unstable in 
many ways. Strychnine, alcohol, and other poisons, for 
example, may directly damage their nutrition and produce 
temporary hyper-excitability of their function. Changes in 
the quality of the blood, such as anæmia, fevers, acute dis- 
orders, &c., may in a lesser degree be followed by the same 
Tesults; and it is common in such circumstances to find 
muscular weakness, increased tendon phenomena, and a 
tendency to cramp and stiffness in the muscles. The same 
irritability is present in circumstances in which the general 
system is in a.state of subnormal nutrition, as it seems to be a 
neurological law that nervous depression is associated with 
instability of function, excessive motor display, and an ab- 
normal readiness to respond to stimulation. Hence in child- 
hood, where the nervous system is as yet imperfectly developed, 
the characteristic restlessness and proneness to muscular de- 
monstration on the slightest provocation. The diseases at 
this period of life are also of the same type, as seen in chorea, 
tetany, convulsions, &c.; and these, as is well known, are 
usually induced by debilitating conditions, such as syphilis, 
rickets, fright, and so on. In the adult the same holds good, 
if to a lesser extent, and loss of blood, fatigue, diarrhmwa, 
cholera, sexual excess, excessive discharges, and other ex- 
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hausting maladies, may cause temporary cramps, spasms, and 
other evidence of muscular hyper-excitability. In chronic 
diseases such as phthisis, it is quite common to find patients 
in whom the muscles react with abnormal activity to percus- 
sion, and in whom the tendon phenomena are exaggerated. 
In patients convalescent from various diseases I have oftey 
found the same, which symptoms disappeared when health 
was completely restored. In all of these cases the grey matter 
of the cord participates in the general debility and mal- 
nutrition of the tissues of the body, and as a consequence it is 
in a state of morbid excitability, which manifests itself by 
abnormal muscular hypertonicity. The same condition is 
still further, and permanently developed, in those states of 
nervous habit characterised as the neurotic diathesis, in some 
of the varieties of which, such as hysteria, this muscular 
peculiarity often reaches a high degree. 
' In addition to direct primary irritation of the reflex centres 
themselves, these ganglia may be thrown into a state of over- 
activity as a result of morbid impressions derived from their 
afferent or efferent elements. . The well-known experiments of 
Brown-Sequard demonstrate that injury to sensory nerves may 
induce so-called spinal epilepsy : in other words, a chronic state 
of extreme hyper-excitability of the grey matter of the cord. 
The same has been abundantly proved to be the result of 
various clinical conditions, and may follow wounds, and 
accompanying cutaneous, visceral, joint, and other affections, 
constituting the so-called reflex hyper-excitability of the cord. 
Whether the stimulation of the peripheral afferent elements 
induces central changes by direct irritation, by reflex circula- 
tory alterations, by simple functional exhaustion, or by an 
ascending neuritis, need not now be discussed. The fact 
remains, that irritation of sensory nerves in any part of the 
body may conduce to over-activity of the motor cells in the 
cord to which they are attached. The permanence and dagree 
of the peripheral stimulus appears to bear some relation to the 
amount and distribution of the reflex effects produced. These, 
in consequence, may be local or general. If, the excitant 
be moderate, the result, by irritation, is over-action; if 
excessive, by exhaustion, is abolition of function. Hence 
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hyper-excitability of motion on the one hånd, and paralysis on 
the other. Thus in the same nervous mechanism, and from 
the same cause, may arise both irritability and incapacity of 
muscular action, or as it has been called, a state of “ irritable 
weakness,” the two phenomena being essentially the same in 
kind, only differing in degree. In this way irritations origin- 
ajng in the uterus, kidneys, bladder, prostate, teeth, and other 
localities may, according to their permanence and severity, 
cause either spasm or paralysis, or both. In connection with 
this subject one point may be noted, that a peripheral irri- 
tation on one side of the body may not only induce reflex 
motor responses on the same side, and on the same segment 
of the cord, but on the other side and in various other regions 
of the body. This shows that the excitation induced by the 
afferent stimulus has extended through the grey matter of the 
cord itself, and is therefore the result of an active irritation 
process propagated from cell to cell. The effects produced 
will vary in intensity and distribution according to the 
character of the excitement, and the original stability of the 
central nerve elements. Thus the effect of a decayed tooth 
in one man is. slight and local, in another is severe and 
general, In some constitutions a wound is innocuous, in 
others it is followed by tetanus. 

With. regard to the influence of the motor elements on the 
central reflex centre, clinical evidence appears to show. that 
fatigue, muscular exertion, and over-work, lead to instability 
of the ganglionic cells. This is notably instanced in the case 
of professional hyperkinesis, or so-called cramp. Excessive 
physical labour has for long been supposed to have originated 
various forms of spinal disorder. Dr. Weir Mitchell and Dr. 
Donkin have recently advanced reasons to indicate that over-. 
fatigue is the chief exciting cause of spastic paralysis, with its 
well-marked hypertonicity of muscle. 

The preceding considerations would seem to indicate, that 
peripheral irritation or exhaustion of both afferent and efferent 
fibres. may alike lead to secondary hyper-activity of the 
central. ganglia with which they are connected, although the 
last may have.originally been in a healthy condition. 

Besides the artificial or constitutional circumstances which 
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directly bring about primary instability of the spinal nerve 
centres, and the irritation of their ingoing or outgoing paths 
which produce the same as a secondary consequence, a like 
pathological condition may follow a totally different source of 
origin, which brings us to the consideration of the third series 
of conditions under which hyper-excitability of ganglion cells 
may be produced, namely, through the influence of the pyre 
midal tract and cortex of the brain. Although the reflex 
mechanism already described is the essential factor in the 
production and maintenance of muscular tonicity, its action is 
presided over and controlled by influences from above. In 
health there is a state of equilibrium between the higher and 
lower centres which permits the normal amount of muscular 
tone, but if the former are in any way interfered with, the 
latter become deranged in a corresponding manner. By means 
of the pyramidal tract, the spinal centres are in direct com- 
munication with certain areas in the cortex cerebri. Experi- 
mental irritation of the Rolandic regions causes muscular spasm, 
showing that a stimulus applied to the cortex is by the 
pyramidal tract conveyed to the spinal ganglia, and through 
them to the muscles. Irritation by disease of the same 
regions produces the same effects, and during the paroxysms of 
muscular convulsion, which as a consequence of the cortical 
excitement ensues, I have often satisfied myself that in 
addition to the spasm, the tonicity of muscle was augmented as 
evidenced by an incrgase of the knee-jerk. In such cases the 
exalted functional activity of the lower ganglia may remain, 
even after voluntary motion has been abolished, owing to the 
temporary exhaustion which follows an explosion of the 
cortical centres. When the secondary irritation of the cord 
subsides, this symptom quickly disappears. The same con- 
dition is met with in the so-called “late rigidity ” following 
certain brain lesions. Irritation of any portion of the 
pyramidal tract may in ʻa like manner induce tonic spasm, 
and if the cause be chronic the effect may be persistént, »The 
excitability is directly conveyed to the ganglion cells of the 
cord, and induces in them that exaltation of function which 
causes excess of muscular tonicity. . 

A remarkable and seemingly paradoxical fact is that 
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destruction of the same regions, namety, the motor cortical 
centres and the pyramidal tract, is gradually followed, not 
immediately but after an interval of time, by the same hyper- 
excitability of the spinal centres. This is notably seen in the 
late rigidity succeeding brain lesions and in primary lateral 
sclerosis. The explanation of this phenomenon will be after- 
‘svards discussed ; it is sufficient at present, in connection with 
this fact, to state that the cells in the cerebral cortex are the 
trophic centres of the fibres in the pyramidal tract, and that 
when the former are destroyed the latter in consequence 
undergo degeneration as fer as the ganglia in the cord, which, 
although left structurally intact, develop as a result hyper- 
excitability of function. 

To repeat and sum up, exaggerated activity of the ganglionic 
cells in the grey matter of the cord which results in hyper- 
tonicity of muscle may result from—Ist, primary irritability 
of the cells themselves (strychnine, &c.); 2nd, irritability of 
the entire reflex arc in common with the whole nervous 
system (neurasthenia, &c.) ; 3rd, irritability of cells secondary 
to abnormal state of their afferent and efferent elements 
(injuries to sensory or motor nerves, &.); 4th, direct irritation 
of cortex cerebri or pyramidal tract (tumour of brain, early 
stages of lateral sclerosis, &c.); and 5th, destruction of cortex 
or pyramidal tract (cerebral softening, and late stages of 
lateral sclerosis, &c.). The essential result from all these 
causes seems to be the same, varying in intensity and dis- 
tribution according to the severity and extent of the existing 
irritation or destruction. An important distinction as to the 
time of production between the two last is, that in the former 
the effects -are immediate, and within certain limits are pro- 
portionate to the amount of irritation ; in the latter the effects 
are gradually developed, and depend upon the situation rather 
than-the severity of the irritation. 

These, as far as we know them, are the chief phenomena 
concerned in the production of hypertonicity of muscle. There 
remain to be enumerated the hypotheses which have been 
advanced to explain the facts. The more important only of 
them will be referred to. 

- The theory of the French school, as especially represented 
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by Bouchard, Charect, and Brissaud, maintains that the 
symptoms of hypertonicity present.in spastic paralysis are 
due to an irritative process, produced in the ganglion cells by 
the degenerated contiguous fibres of the lateral columns. 
That this hypothesis is plausible cannot be denied, and it is 
probable that it is a factor in the production of the clinical 
symptoms in question. It is, however, as thus expressed, and 
incomplete explanation, and not the essential cause of the 
phenomena, es hypertonicity of. muscle may exist in its most 
typical form and in an extreme degree when no degeneration 
of nerve fibres can be demonstrated, as in various so-called 
functional complaints, such as hysteria. Moreover, it may 
occur with such rapidity, and under such circumstances, as to’ 
preclude the existence of gross structural altefation of tissue, 
as in strychnine poisoning and the hypnotic state. 

Another theory, and perhaps the most popular one, assumes 
that the increased excitability of the cord centres which leads 
to hypertonicity of muscle is the result of simple severance of . 
the cerebral from the spinal centres, by which the controlling 
influence of the former is removed from the latter. By some 
it is supposed that the cortex cerebri actively inhibits the 
lower ganglia, while others consider that the actions of the 
last are only as it were “let go” by the removal of a higher 
passively controlling force. It may be admitted that in the 
absence of brain influence the reflex excitability of the cord is 
augmented, and, on the other hand, that volitional efforts in a 
certain measure modify. its manifestations, but whether the 
above explanations are sufficient to fully account for these 
facts is open to doubt. If the cerebral centres, by an active 
process, inhibited, in the strict sense of the term, the centres 
concerned with muscular tonicity, we should expect to find 
that when these were irritated, the muscle would relax. 
Irritation of the vagus directly controls, and if persisted in 
‘arrests, the action of the heart; hence it may justly be called 
an inhibitory nerve. No such effect follows stimulation of the 
cerebral centres; on the contrary, as has already been stated, 
during excitement or explosive discharge from the motor 
.cortex, as takes place in those cases of epileptiform: convulsion 
without paralysis, which points to irritability and not de- 
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struction of nervous tissue, the tonicity of muscle is not 
diminished, but is actually increased. Experimental stimu- 
lation of the optic lobes in frogs controlling reflex acts is 
probably only another form of peripheral sensory irritation, 
and does not prove the existence of a special inhibitory centre. 
That mental effort modifies the effects of muscular tonicity is 
mainly due to the putting in action of antagonistic muscles. 
It does not control the organic reflexes, but only those in 
which voluntary muscles play a part. The “let go” theory, 
on the other hand, does not account for the fact that in sudden 
destructive lesions of the brain, or in experimental decapitation, 
hypertonicity of muscle does not appear suddenly, as might 
be expected on this hypothesis, but supervenes gradually and 
after a certain lapse of time; and although the original lesion 
which causes it may remain in statu quo and even decrease in 
energy, the muscular tonicity nevertheless continues slowly to 
increase. This condition, moreover, if developed, relaxes during 
sleep or chloroform narcosis when cerebral influences are 
temporarily in abeyance, a fact which is also opposed to this 
view. Again, if the cord is cut across, the sudden “let go” of 
energy ought to cause immediate tension of the muscles, which 
it does not at first (the contrary, in fact, takes place), and this 
only occurs after a considerable interval, and in a slowly pro- 
gressive manner. How also on this hypothesis could the fact 
be explained that, when one side of the body has been affected 
by a lesion on the other side of the brain, generally before 
long the other side, though to a lesser extent, shows signs of 
- augmented muscular tonicity? These, among other circum- 
stances, would serve to indicate that, for the production of . 
hypertonicity of muscle, some other agent is necessary than 
the mere release of physiological action by interruption of 
controlling influences from above. They would seem to show 
that, in the causation of the phenomena in question, some new | 
and morbid active process in the cell elements is necessary, in 
addition to the mere freeing of restrained natural impulses. 

A third theory, which more or less modified receives the 
support of Hughlings-Jackson, Bastian, and others, assumes 
that, when gbrebral influence is suppressed, the uncontrolled 
action of the cerebellum (which is believed to be the excitor 
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of tonic muscular. action) becomes predominant, and so pro- 
duces the exaggeration of muscular tonicity. In health, it is 
supposed these two centres of innervation counterbalance 
one another. Ifthe oné is enfeebled, the other by retaining 
its natural vigour causes excess of action in that direction. 
The same arguments which can be urged against the last, seem 
to me to tell equally against this theory. Is there any? 
positive evidence that the cerebellum plays any part.in the 
production of muscular tonicity? Electrical stimulation of its 
substance certainly is not followed by any visible phenomena. 
How on this hypothesis can be explained the fact that, in 
complete division of the cord, when all connection with the 
cerebellum is severed, that hypertonicity of muscle subée- 
quently becomes developed ? 

Such are the leading theories which have been advanced to 
explain the phenomenon of muscular hypertonicity, as well as 
some of the reasons to show, that no one of them by itself is 
adequate to account for its production. While it is not diffi- 
cult thus to takea negative view of this complicated position, 
and to criticise existing doctrines, it is not so easy to success- 
fully assume a constructive attitude, and to replace doubtful 
opinions by others more worthy of acceptance. One of the 
main impediments to arriving at sound conclusions, is the 
conflicting and contradictory statements regarding elementary 
physiological and pathological facts. But when the delicate 
and complex conditions which surround the nervous system 
are considered, it is not surprising that the results of experi- 
ment and disease should prove so difficult of exact definition. 
Reasons having been given for not admitting the Inhibition 
` and Cerebellar theories, I am disposed to think that the irrita- 
tion hypothesis of the French school, with certain modifica- 
tions, offers the fewest objections to any yet advanced, and 
best explains all the facts so faras we yet know them. In the 
production of spastic paralysis, it is assumed by those holding 
this view, that the hyper-excitability of the ganglion cells is 
caused by the irritation of the contiguous sclerotic fibres of the 
lateral columns. Now it has been seen that muscular hyper- 
tonicity occurs too late after the central lesion*to permit of 
its being explained by the Inhibition and Cerebellar theories ; 
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` on the other hand it takes place too soon to be satisfactorily 
accounted for by this one, namely irritation by secondary 
sclerotic processes. For, prior to demonstrable degenerative 
change in the lateral columns there are evidences of motor 
instability, as a few hours after an apoplexy exaggerated 
tendon phenomena gradually develop. It is therefore obvious 
that some change (as a result of removal of cerebral trophic 
' influences) must exist in the motor tract before structural 
alteration can be appreciated. The nature of this change, 
whether vascular, molecular, or dynamic, we do not know; but 
that it is sufficient to produce objective functional symptoms 
inthe shape of muscular hypertonicity, is certain. A plausible 
explanation of this fact would be that vascular, or other nutri- 
tive modification of the pyramidal tract, was the almost 
immediate consequence of the disorganised trophic centres 
above, and that this change in the circulation or molecular 
stability led to irritable weakness of the adjacent grey matter 
of the cord. We know that cortical destruction subsequently 
leads to positive degenerative changes in the lateral columns; 
it is therefore not difficult to believe that, long before this is 
capable of demonstration, molecular or nutritional alterations 
may be produced by the same cause in the same parts, which 
if not capable of appreciation by our senses is sufficient to 
induce functional derangement of the regions with which they 
are connected. The same effects might supervene upon con- 
ditions other than those of actual gross cortical or pyramidal 
disease, as when the higher nervous elements without demon- 
strable anatomical change are functionally disordered. In 
such a case the actions of the parts below, which are dependent 
for their constancy on healthy influences from above, would 
be deranged.. Thus from functional irritability or depression 
of the .cerebral cortex there might arise instability of the 
pyramidal tracts and the motor apparatus connected with them, 
and, as a consequence, a train of typical hypertonic symptoms. 
Such excitants would be all the more potent in. predisposed 
subjects whose spinal ganglion cells are already in an 
abnormally exalted condition, and whose muscles readily 
: react to slight physical injuries. Under the same or similar 
conditions it is but a step further to realise, that psychical 
: x 2 
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influences might act as exciting agents for the production of 
like results. Thus, misdirected volition, emotion, or imagina- 
tion acting as afferent stimuli might be the originators of 
abnormal motor phenomena, even when the nervous system 
itself was in other respects healthy. Again, even normal 
mental impulses might cause undue motorial demonstrations 
if the spinal centres were hyper-excitable, as is seen in 
strychnine poisoning, hysteria, &. It is therefore obvious 
that if both these abnormal conditions existed together—that 
is, increased power of the higher centres to receive and reflect 
impressions, and augmented capacity of the lower centres to 
respond to psychical stimuli—the effects would be the more 
violent in degree and permanent in duration, and it serves 
to explain the severity and intractability of many functional 
disorders. This would also account for the fact that, under 
these circumstances, the physical motor symptoms are some- 
times such as could not voluntarily be produced in health, as 
instanced by the phenomena of hypnotism and hysterical 
mimicry. It would also offer an explanation of the sudden 
onset, of the rapid and complete recovery which so often takes 
place in such cases. 

Taking all these possibilities into consideration, I am inclined 
to think, that the hyper-excitability of the reflex spinal centres 
which is the fundamental element in the causation of hyper- 
tonicity of muscle, from whatever cause it arises, is an active 
rather than a passive process; that it is due to a new and 
abnormal irritation, the result of nutritional change, either 
directly and primarily affecting the cells themselves, or in- 
duced in them indirectly and secondarily by irritation of their 
afferent or efferent elements, or by interruption from the 
trophic centres with which they are associated. The whole 
progress of the condition seems to favour this view; its com- 
paratively gradual onset, the fact of its being favoured rather 
than arrested by cerebral irritation and mental activity, its 
tendency to extend from one side of the body to the othér 
when originally caused by an unilateral cerebral lesion, its 
aggravation under such circumstances as produce excitability, 
and ita amelioration under opposite conditions, all point in the 
same direction. This irritative theory is substantially that of 
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the French school; but instead of Speaking of degenerative 
processes as the cause, I would replace the term by that of 
nutritive alterations, an expression of wider scope, and better 
adapted to account for the varied forms of the disease. 

` In connection with these reflections it is a question of the 
greatest practical importance to know, whether repeated and 
permanent functional over-activity is capable of subsequently 
inducing demonstrable structural changes in the tissues 
affected. A priori reasoning would favour such an hypothesis, 
although there is not a sufficient series of recorded facts to 
make its demonstration certain. 

To sum up the heads of this complicated enquiry: it is 
suggested that increased muscular tonicity, from whatever 
cause arising, is essentially due to abnormal hyper-excitability 
of the motor ganglion cells of the anterior cornua of the cord. 
The hyper-excitubility may, for various reasons, be due to idio- 
pathic alterations of the cells themselves, or may be induced 
therein by influences emanating from the brain, the cord, or 
the peripheral nerves. These influences are probably of an 
irritative nature, and may therefore be considered as a new 
morbid process, This irritation, when it exists in the pyrami- 
dal tract, may be excited there either directly by organic 
disease or functional excitement, or indirectly by changes im 
its nutrition as a result of severance from its trophic centres. 
These changes in nutrition may be either gross or dynamic. 
. The gross changes usually follow gross disease of the cortical 
centres, while the dynamic changes may either follow their 
structural alterations or their functional disorder. Finally, 
this functional disorder of the motor tract may have its origin 
in the activity of psychical as well as of motor centres. These 
theoretical considerations concerning the pathology of hyper- 
tonicity of muscle are, like other hypotheses, open to criticism. 
I admit them to be somewhat involved, but this is scarcely 
to be avoided in attempting to account for the complicated 
sircumstances connected with this group of symptoms. 

If such doctrinal speculations on the subject we are dis- 
cussing are uncertain, the practical difficulties met with in 
actual clihical observation are none the less perplexing. As 
their features are now well recognised, I have passed over those 
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forms of muscular hypertonicity associated on the one hand ' 
with secondary changes from gross disease of the nerve centres, 
and on the other with obvious functional disorder. I have 
limited the practical question to the uncomplicated form of the 
affection described in the first part of this paper. Now, I would 
ask, what is the anatomical substratum of this condition? Is 
it a so-called functional disorder—that is, one unaccompanied . 
with discoverable tissue ‘change—or is it the result of gross 
organic disease; and how is this to he determined~ during the 
life of the patient? Where, and.in what manner, does the 
affection originate? Is it a primary disease of the brain, cord, 
or nerves? What are its causes, by what criteria are we to be 
guided in framing a prognosis, and what is the suitable treat- 
ment? Although I have seen many such cases and have 
followed the progress of some of them for years, I confess I am 
unable to give a satisfactory reply to the above enquiries. f 
The classical morbid type which this condition most nearly 
resembles is the primary spastic or spasmodic paralysis of Erb 
and Charcot, which is asserted to be caused by primary 
sclerosis of the lateral columns of the cord. There are, how- 
ever, certain considerations which render it impossible for. the 
two to be considered as identical. The essential elements of 
spasm and rigidity of muscle in the one are, as we have seen, 
not necessary features of the other. It is of such frequent. 
occurrence, it so often ends in recovery, and its course and 
termination are sometimes so rapid, and influenced by such 
circumstances, as to render its explanation by permanent 
organic degeneration of the pyramidal tract impossible. That 
a close resemblance exists between these two conditions cannot 
be doubted, and it is probable that the essential phenomena of 
both have the same pathological significance. It may even be 
asserted that the one is merely an initial form of the other; but 
this is just the point which yet remains to be proved, and 
which constitutes the real question atissue. We find, however, ` 
that the one may exist independently of the other, and may 
therefore be said to represent a separate clinical state. Again, 
it might be maintained that the condition is an incipient stage 
of some gross form of disease, such as disseminated sclerosis, or 
the secondary results of primary lesion elsewhere. It can only, 
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be replied that, in typical cases, no evidence can be traced of 
any such connection: ` 

Finally, to place such cases under the category of Hysterical 
or Functional, is simply to shelve the difficulty, and brings us 
no nearer the true explanation. For convenience of recognition. 
the clinical group of symptoms might be named “ Hypertonic 

% paresis or paralysis.” It is not pretended that this term is a 
perfect one, or that it represents a true disease. It professes 
only to be a convenient symbol expressive of a group of 
symptoms, frequently met with in practice, the causes of 
which are probably various, and of the nature of which we are 
ignorant. . 

In conclusion, I trust that this communication will serve the 
purpose for which it was undertaken, namely, by indicating 
certain obscure problems of practical and scientific interest, to 
elicit the opinions and experience of the members of the 
Neurological Society. As a guide to the debate, I beg to 
suggest the following propositions for special consideration, 
which provide a wide and varied field for discussion on the 
subject, from every point of view. 

L With regard to the clinical condition of so-called Toini 
Paralysis. 

‘Ist. Is the sistem of the clinical type admitted ? If s0, 
what is its anatomical substratum ? Where, and in what 
manner, does the affection originate? Is the primary disturb- 
ance in the brain, cord, or nerves? Is it due to gross organic 
lesion, or the result of so-called functional disorder ? 

2nd. What are its causes ? 

3rd. What is its prognosis? By what criteria are we to 
foretell in individual instances whether the affection will be 
temporary and comparatively innocuous, or whether it is 
permanent and incurable ? 

I. Wath regard to the Physiological and Pathological problems 
-in connection with muscular hypertonicity. i 

*Ist. What hypothesis best accounts for hypertonicity of 
` muscle? 

2nd. Admitting that visible organic degeneration of the 
lateral columns is frequently associated with the production of 
hypertonicity of muscle, is this an essential element. for its 


312 MUSCULAR HYPERTONIOITY IN PARALYSIS. 


production? May a like condition result from undemonstrable — 
nutritive modifications in the same regions or in the psychical 
or motor centres, 

` 8rd. May a primarily so-called functional disorder, con- 
sisting of definite symptoms without appreciable tissue change 
in the nervous system, eventually lead to demonstrable 
structural degeneration ? 


DISCUSSION. 


Dr. HuenLmas-J aonson. 


I feel grateful to Dr. Hughes Bennett for bringing together so 
many varied facts in so methodical a way. I wish first to remark 
on a common use of the term functional—not on that use of it by 
Dr. Bennett only, but on its use by most physicians. It is some- 
` times used as if there could be nervous symptoms, morbid mani- 
festations, without abnormal changes in the nervous system. As 
Dr. Allchin has ably and vigorously contended in the second volume 
of the ‘ Westminster Hospital Reports,’ this use, or rather misuse, 
of the term is to be deprecated. Some cases called functional are, 
I think, cases of deliberate imposture: for example, cases of boys 
or adults who do not talk at all, but eat and swallow well, who 
can write, and who are suddenly or rapidly “cured” by impotent 
treatment. There are no “abnormal changes” in these cases, 
which I believe, as I said, in effect, to be neither of pathological 
origin nor hysterical, but to be nothing at all. I believe, too, that 
many cases called hysterical are cases of mere pretence. The 
word functional is sometimes otherwise used; it is used for cases 
in which morbid changes in the nervous system, or some part of it, 
are supposed to be very slight. Ifa patient has hemiplegia for a 
few hours only, his case may be called functional. For my part, I 
should have no doubt whatever that there’ was a alight lesion, 
whether it might be discoverable (if we had subsequently a post- 
mortem examination) or not. 

I have long urged that the term functional should be used as the 
adjective of the word function. (I remark, parenthetically, that 
such expressions as that “ consciousness is a function of the brain,” or 
of any part of it, are illegitimate. Consciousness attends fanctioning 
of the brain, or of some parts of it.) Function is a physiological 
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term: it deals with the “storing-up” of nvtritive materials having 
potential energy, with nervous discharges (or liberations of energy 
by nerve-cells) ; it has to do with the rates of those liberations, with 
the resistances encountered, and with the different degrees of those 
resistances. Abnormalities of function are of two kinds, minus and 
plus. There are degrees from defect to loss of fanction. After an 
epileptiform seizure beginning in one foot, there may be paralysis 
“of the leg; in this case there is loss or defect of function of some 
fibres of the pyramidal tract—exhaustion of them consequent on 
the prior excessive discharge beginning in some part of the mid- 
cortex. In cases of hemiplegia from breaking-up of the internal 
capsule by clot or softening, there is destruction of fibres and also, 
of course, loss of funotion. There is an opposite or plus kind of 
functional change—a departure from normal function by excess; 
this aleo implies alteration of nervous elements. For example, 
there is in epileptiform seizures what I call a “discharging 
lesion,” or “ physiological fulminate,” or, to use Horsley’s term, an 
“epileptogenous foous”; in these, cases, cells of a part of the 
patient’s mid-cortex have, by some pathological process, attained 
unduly high instability, issuing in occasional sudden, excessive, 
&o., discharges. We ought, I think, to endeavour to distinguish 
most carefully abnormal fonctional—that is, abnormal physio- 
logical—changes from the pathological processes leading to them. 
A “discharging lesion” is an hyper-phystological condition; the 
pathological process, disorder of nutrition, which produces it, is a 
thing for separate consideration.. This I have long urged, and I 
now urge it again, because I have been said to put forward the 
“theory of discharges ” as the pathology of epilepsy ; the real faot 
is, that I have urged that the functional, or abnormal physiological, 
change is produced by some pathological process. When a cortical 
- tumour is said to be the “cause” of epileptiform seizures, we must 
bear in mind that the direct cause of the fits is really the hyper- 
physiological condition which I call a ‘discharging lesion”; this 
is produced by the tumour in its general character as a “foreign 
body”; probably the tumour induces a local encephalitis whereby 
some cells are destroyed and others are rendered highly over- 
unstable. In the case of hemiplegia, when the internal capsule or 
part of it is destroyéd, the distinction between loss of function 
and pathological process may seem to be, but is not really, 
frivolous, Putting the case otherwise: the hemiplegia spoken of 
is not, properly speaking, a symptom of olot, softening or tumour, 
but is a symptom of destruction of fibres of the internal capsule 
however produced ; hemiplegia may be a temporary result of mere 
exhaustion of those fibres, temporary loss of their fanction by a 
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prior excessive discharge (vide infra). In the same -way an epi- 
leptiform seizure is not a symptom of cortical tumour, or of 
changes in the cortex, produced by embolism, &o., but of a 
“ discharging lesion,” however produced. 

For the sake of completeness I remark, that a knowledge of the 
anatomy of cases of nervous disease is a knowledge of the parts 
of the body which the nervous arrangements in abnormal function, 
minus or plus, represent, and of the ways in which they represen 
` those parts. Anatomy should not be confounded with morphology. 
Before the researches of Hitzig and Ferrier the anatomy of the 
convolutions of the Rolandic region was, according to the opinion 
of nearly all physicians and physiologista, unknown; we had only 
morphological knowledge of them. The clinical problem in any 
case of nervous disease is one in Anatomy, in Physiology, and in 
Pathology. I do not mean simply,’ what is obvious, that we 
require anatomical and physiological knowledge in order to 
properly analyse cases of patients. I mean, to take an example, 
that to discover the seat of the lesion productive of fits beginning” 
in the right thumb is itself an anatomical affair; that questions 
about the spasm, as to its rapidity of onset and the speed of its 
spreading, being indicative of central functional abnormality . 
(excess: of function), are questions in physiology—abnormal 
physiology, if that term he preferred—and that facts or hypotheses 
bearing on the abnormal nutritive process by which the functional 
lesion is produced are alone questions in pathology. I hope the 
foregoing will not be taken as too much of a digression; it is 
desirable that the term functional should be used with exactness, 
and that functional (physiological) changes should be distinguished 
from the pathological changes producing them. I now come close 
to the subject of Dr. Bennett’s paper, taking, however, for the 
present but a single symptom—inorease of the knee-jerks. 

One opinion is that the increase of knee-jerks, say in an ordinary 
case of hemiplegia, is the direct result of some kind of pathological 
process; thus it is supposed by very many physicians that the 
process of “descending wasting” which destroys fibres in the 
- pyramidal tract, when it reaches the anterior horns produces in 
their cells the exactly opposite physiological condition, that of 
exaltation of function, Against this view is the fact that, in some 
cases of hemiplegia, there is an even, slight wasting of the museles 
of the paralysed limbs, evidence that the “descending process ” 
can lead to atrophy and consequent loss of function of a few cells 
of the anterior horns. This renders it unlikely that the same 
process produces also the opposite effect; yet it may be reasonably 
contended that small cells are destroyed when the large ones are 


G 


MUSCULAR HYPERTONICITY IN PARALYSIS. 815 


rendered more excitable. I have put forward the speculation, that 
the anterior horns in the cases mentioned are in exalted activity 
from loss of control—that „this exaltation is not caused by any 
_direct pathological process. 

The preceding remarks on plus foxotional changes, I illustrated 
by “discharging lesions” directly produced by pathological changes. 

ut I now mention that there is another kind of plus functional 
change—a much slighter one—which is not produced by direct patho- 
logical processes. Increased rate of cardiao action after section of the 
vagus is a commonplace example; but the same principle, increased 
activity from loss of control, otherwise of inhibition, is displayed 
in very many different cases of nervous disease, as from fibrillar 
contractions in some cases of progressive muscular atrophy to 
post-epileptic mania. The slight hyper-physiological states from 
loss of control ought to be very carefully distinguished from those 
vastly greater . hyper-physiological states called “discharging 
lesions.” Increase of the knee-jerks in cases of hemiplegia is, for 
me, simply an hyper-physiological condition; although this, of 
course, involves (although it is not caused by, or is not primarily 
the result of) increased. nutritive changes. Being “out off” from 
the higher (cerebral) centres, the anterior horns in question are 
“let go”: they gain autonomy. The pathological process is that 
which cuts their connection with the middle motor centres (“ motor 
region”); is that which destroys fibres of the internal capsule. 
I have suggested, too, another factor; that by the taking off of 
cerebral influence from the anterior horns, the cerebellar influence 
on them is no longer antagonised. I shall say nothing for the 
present of this hypothesis. 

_ The objections to the hypothesis stated are obvious. Although 
increase of the knee-jerk is sometimes found directly after the 
lesion of the internal capsule, it mostly, so to speak, “ waits for” 
the “descending wasting.” We have, however, to study more 
widely. Besides cases of hemiplegia and any other cases in which 
there is lateral sclerosis, we have to note conditions of the knee- 
jerk after epileptiform seizures. I have published! the case of a 
patient who had exaggerated knee-jerks and foot-clonus of the. 
left leg, which limb was temporarily paralysed after an epilepti- 
form seizure beginning in the left foot, and which affected the left 
leg amd but little more.? In this case it is perfectly cartain that 
during the paroxysm there was an excessive functional condition 
from the part of the mid-cortex discharging to the partioular 

1 «Med, Times tnd Gazette,” Feb. 12th, 1881. 


* Are there altered tendon reactions after hysterical or so-called “ functional,” 
fits? ; 
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muscles convulsed ; ft seems reasonable to infor that the local 
paralysis after the fit signified exhaustion of corresponding fibrés 
of the pyramidal tract—a negative, or, as we said, a minus, 
functional lesion, equivalent for the time being to the destruction of 
the fibres. Ifso, a state of things was rapidly produced which is 
slowly produced by “descending wasting” in ordinary cases of 
hemiplegia. Both kinds of cases have to be taken into account 
by any hypothesis concerning inorease of the jerks. But,how are 
the two to be reconciled on the hypothesis of “loss of control” ? 
Gowers has suggested, that close upon the anterior horns are small 
inhibitory centres, and that these are destroyed by the “ descending 
wasting,” whilst the anterior horns themselves (“muscle centres”) 
are uninvaded by the pathological process. We may explain the 
increase of the knee-jerks in cases of post-epileptiform paralysis of 
the leg by the supposition, that the small inhibitory centres aré 
alone exhausted, the muscle centres not being exhausted. It isa 
question of the severity of the prior fit. For after some epileptic 
fits? the knee-jerks are lost for a very short time. Beevor, who 
has carefully noted the condition of the knee-jerks after epileptio 
fits, in many cases has found exaltation, but in some loss, of the 
knee-jerks. In cases of post-epileptio loss of the knee-jerks, the 
presumption is that there is deeper exhaustion, not only of Gowers” 
small inhibitory centres, but of the “ muscle centres ” algo. 

I by no means think that the hypothesis, so far as it is stated 
provisionally, accounts for all the facts. I have reported n-case of 
loss of both knee-jerks in a case of hemiplegia, in which case Dr. 
James Anderson discovered no coarse or microscopical lesion in 
the lumbar enlargement. Dr. Stephen Mackenzie has recorded a 
case of hemiplegia with loss of both knee-jerks, and has stated an 
interesting hypothesis bearing on the interpretation of such cases. 
I now approach the general subject under discussion from another 
standpoint, and shall consider the possibility of cerebellar in- 
fluence being a factor in causing the super-positive effects, increase 
of tendon-reactions and rigidity. 

Rhythmical tremor and rigidity are degrees of one thing. I have 
submitted the hypothesis, that in paralysis agitans there is 
wasting of cells of the middle motor centres (so-called “ motor 
region” of the cortex), in order from smallest towards largest 
cells. Such a process, a negative one, can cause only the negative 
symptom paralysis. But being at the same time a loss of control 
over anterior horns, there is, when but a few cells are wasted, 
slight over-activity of anterior horns; there is rhythmical move- 


1 Westphal, Gowers and Beevor. 
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ment (spinal chorea). When more cells of the middle motor centres 
are destroyed there is more paralysis; the anterior horns being 
still Jess controlled, there results ultimately rigidity of the parts 
previously tremulous. It hes been said that the head and neck 
escape tremor; this is perfectly true in a superficial sense. But 
these and other parts escape tremor as the proverbial fish escaped 
the-frying-pan : they escape tremor by passing straightway into 
What is a higher degree of tremor, rigidity. I have suggested 
that the cerebellum is partly concerned in producing the tremor 
and rigidity of paralysis agitans, and also the rigidity in ordinary 
hemiplegia. On taking off of inhibition from the anterior horns 
the cerebellar influence on those horns is supposed to be no 
longer antagonised, and by this influence the tremor and rigidity 
are partly accounted for. I submit that the cerebrum represents 
all parts of the body, and that the cerebellum also represents all 
parts of the body. But the two représentations are in inverse 
order; putting it roughly and neglecting some parts, the cerebral 
order is, arm, leg, trunk. This is admitted when we say that the 
“ biain is the organ of volition,” for the order stated is the order 
of parts as they are most often used voluntarily. The cerebellar 
order of representation is the opposite—trunk, leg, arm. This is 
admitted by those who say that the cerebellum is the organ 
“co-ordinating locomotor movements,” for that expression only -~ 
means an organ where muscles of all parts of the body are 
represented in certain complex ways. The order of parts getting 
into play in locomotion, from walking to swift running, is, trunk, 
leg; arm. Paralysis agitans ig certainly a morbid motor affection 
- in cerebral order; an advanced case ts double hemiplegia with 
rigidity. And we note that those parts suffer tremor before 
rigidity which are most under cerebral and least under cerebellar 
influence (fingers, hand, arm); and that those parts (neck and 
back), which are least under cerebral and most under cerebellar 
influence, pass into rigidity without a prior stage of tremor. 
That both the cerebrum and cerebellum are engaged in any 
operation will, I suppose, not be doubted. In manipulating, the 
cerebrum will be only chiefly engaged; in walking, the cerebellum 
will’ be only chiefly engaged. There is co-operation of amicable 
antagonism between two large divisions of the nervous system 
representing the body inversely. I wish now to speak of Cerebral 
and Cerebellar Inverses from disease. Hemiplegia ts the inverse 
of cerebellar paralysis; in the former the order is arm, leg, trunk, 
in. the latter, trunk, leg, arm. The attitude (emprosthotonic) of 
an advanced stage of paralysis agitans te the inverse of the 
attitude, opisthotonic, in-the paralysis and rigidity of some cases 
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of tumour of the midtlle lobe of the cerebellum. The commonest 
variety of epileptiform seizures, one beginning in the hand, ts the 
inverse of certain tetanus-like seizures in some cases of tumour of 
the middle lobe of the cerebellum.: I think, too, that we have 
inverses on the lowest level. The pons, medulla oblongata, and 
spinal cord (together one evolutionary system) are cerebro- 
cerebellar; some lowest centres for arms on this level will be 
most under cerebral influence, and others for’ trunk, most und@r 
cerebellar influence. There is a progressive muscular atrophy 
(I have called it bilateral) which affects the trunk and the upper 
parts of the limbs most, never, in my experience, reaching the 
hands. It is bilateral in fact, corresponding muscles on both 
sides being affected at the same time; it is, so to speak, bilateral 
“in intention,” the musoles which act together, or in necessary 
alternation, being those suffering first and most. This kind of 
muscular atrophy is, however, said to be, or to be often myopathic. 
At any rate, it is roughly the complementary inverse of the ordi- 
nary Duchenne-Aran type of progressive musoular atrophy, which 
mostly begins in one hand, begins “unilaterally, and which affects 
fst and most parts which are unilateral in most of their activities. ~ 

I do not mean that the hypothesis of loss of control and of 
unantagonised cerebellar influence has not many facts against it, 
I bear well in mind that, on section of the cord in animals, there 
is increased reflex action of parts below the section. But I hope 
the suggestions I have made are worth taking into account. J 
admit great difficulties, and come to no conclusion, or only to the 
provisional conclusion which is called hypothesis. I wish to 
draw particular attention to some cases recorded by Bastian. He 
has found that in some cases with incomplete transverse lesions of 
the cord there has heen exaltation of the knee-jerks, and that in 
the same cases upon the lesions becoming completely transverse 
there was loss of the knee-jerks. Again in some cases of complete 
transverse lesion of the lower cervical cord from fracture dislo- 
cation there is loss of the knee-jerks. “Shook” cannot be 
‘invoked to explain this loss, in cases where the patient has 
lived several months after the accident, without a trace of Jax 
being obtainable. 


Dr, BuzzARD, 
There can be no doubt, I think, about the existence of the 
clinical type which Dr. Bennett has described with so much graphic 
power in his highly interesting and instructive Paper. Cases of the 


1 I have suggested that ordinary surgical tetanus is owing to morbid changes 
the cerebellum; probably of the pons medulla and oord too. 
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sort which he has pictured areindeed,very humerous. It is doubt- 
less true that the majority of them have been roughly classed— 
many rightly, some wrongly—along with others of a somewhat 
different kind, as examples of functional or hysterical paraplegia; 
-and I have long been disposed to think that some of them would 
be best explained by the supposition, that an incipient sclerosis of 
the lateral columns stopped short and’ was recovered from in an 
‘arly stage. For my own part; I would still prefer to wait till 
something more is learned of their pathology before applying to 
them the proposed title “ hypertonic paresis or paralysis,” a desig- 
nation which, whilst in my opinion it does not quite acourately 
describe the condition, might possibly cause these cases to be con- 
founded with Thomsen’s disease, with which I need scarcely say 
they have nothing in common. 

Certain general propositions of a physiological nature . are 
formulated by Dr. Bennett,-and these we are invited to accept 
before entering upon the discussion of the matter more particularly. 
Unfortunately for me, I find myself unable to accept even the first 
of these propositions. My difficulty is this. 

“ Healthy muscle,” Dr. Bennett remarks in his first proposition, 
“gontracts when its fibres are subjected to sudden stretching 
(extensile stimulus). This may be induced by percussion on its 
substance, and still more effectively by a blow on its tendon, the 
last constituting the so-called tendon-phenomenon. The mechanical 
condition necessary for the production of the response following 
percussion is sufficient passive tension of the muscular fibre. 

“This property,” he goes on to say in the second proposition, “is 
intimately associated with and obeys the same, laws as what has 
been termed reflex muscular tonicity, or that state of slight 
constant tension which is the characteristic of healthy living 

- muscle. Both are abolished when there is interruption at any 
portion of the reflex arc of which muscle is the terminus.” 

Now if these propositions were correct it would necessarily follow 
that, whenever direct percussion upon a muscle produced contrac- 
tion, the tendon-phenomenon belonging to that muscle would be 
preserved, because the suddéy stretching of a muscle by peroussion 
of its substance is still more.effectively brought about by a blow 
on its tendon. Unless I have failed as to meaning of the words 
employed, this is what the author intends to affirm. But, as a 

matter of fact, what is the case? Whilst there is no doubt that, as 
a general rule, the association of events desoribed is observed—that 
when you percuss the plump of the vastus internus muscle and 
find a good contraction you expect also to find the knee-phehomenon 
produced by tapping the ligamentum putella—yet. exceptions to 
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this rule of the most striking character occur, so striking and 
significant as,in my opinion, to throw strong doubt upon the 
correctness of the opinion, that the tendon-phenomenon and the 
mauscular-percussion phenomenon are of the same nature. In tebes, 
for example, where the tendon-phenomenon is entirely abolished, 
percussion on the vastus internus itself invariably produces 
contraction of the muscle, which is very often, as I pointed out 
many years ago, more strongly marked than in health. If the 
muscular “ touus ” is sufficient to allow of a vivid response of the 
mnsole to the sudden stretching of its fibres produced by percussion 
of its substance, how is it that it does not suffice to permit of 
contraction when the sudden stretching is produced by a means 
which is said to be more effective than peroussion? 

On the other hand, in many cases of muscular atrophy associated 
with bilateral sclerosis, whilst the tendon-phenomenon is enor- 
mously exalted, response to peroussion of the muscular substance 
itself may be almost nil. 

Again, I showed before this Society in January last a case of 
the so-called Thomren’s disease—an affection characterised more 
than other by an exaggerated tendency of the muscle to strong 
and enduring contraction in response to any stimulus.. The 
pstellar-tendon phenomenon was absent, instead of being, as it 
should have been (were the author’s proposition correct), greatly 
heightened. l 
_ It may reasonably be urged, however, that the proposition is 

intended only to apply to healthy muscle, and that I have no right 
to criticise it when the question of the muscle of an unhealthy 
person is under consideration. Now we have certain tests by 
which healthfulness of-muscular structure may be presumably 
ascertained, and yet we find that, even in a case where these testa 
have been satisfactorily applied, the views formulated in the: 
proposition are distinctly contradicted. Here is an example: In 
a case of tabes the knee-phenomenon was absent in one leg, but 
preserved in the other. The voluntary power, as ascertained by 
resistance to passive movements, as well as by the patient’s own 
description of the facility of active motion, appeared to be equally 
good in the two limbs. A blow upon the vastus internus of either 
limb caused an equal and, to the eye, precisely similar contraction 
in each, and so did the application of induced currents, whilsteon 
either side the response to the closure of a voltaic current was 
-precisely similar, and of absolutely normal character. Is it likely, 
I would ask, that the knee-phenomenon is a mere question of 
contraction following the sudden stretching of a muscle which is 
in a state of the requisite muscular tonicity’ when we find, as in 
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this case, its absence in one limb, and its presence in the other, 
associated with a state of muscular fibre which all our tests— 
voluntary action, percussion, state of nutrition, electrical reaction— 
show to be in a similar and normal state in each limb? 

In cases of lateral amyotrophio sclerosis we may not un- 
frequently find the wasted and degenerated muscles hanging 
flabbily from the thighs, and associated with this a highly exag- 
erated knee-phenomenon. Can this be properly described as a 
condition of musoular hypertonicity ? 

Such are some of the difficulties from the clinical side which 
interfere with my acceptance of the view, that the so-called tendon- 
phenomenon is but the contraction of a muscle submitted to sudden 
stretching, its fibres being in the requisite state of tonicity. As I 
do not admit the soundness of the propositions to which I have 
taken exception, I cannot of course assume with the author that 
increased tendon-phenomenon is due to hypertonicity, and that 
the essential factor for its production is an exaggerated excitability 
of the ganglion cells of the cord. It is urinecessary, therefore, for 
me to discuss Dr. Bennett’s view, as to the mode in which this 
assumed abnormal excitability is brought about. i 

Let me turn, for a very short time, to the clinical type of disease 
which the author has desoribed—cases in which more or less im- 
pairment of voluntary power in the lower extremities is associated. 
with exaggerated tendon-phenomena. The general correctness of 
his descriptions of such cases every one of us, I suppose, will 
be ready to admit. There is one point, however, in which his 
experience apparently differs from mine. He speaks of the 
superficial reflexes being “usually normal, if anything, slightly 
increased.” According to my observation the plantar reflex is 
either altogether absent or but very feeble in a large proportion 
of these cases. So striking has this appeared to me, that I have 
long been in the habit of teaching in the hospital that the as- 
sociation of exaggerated knee-phenomenon and ankle-clonus with 
absent or very weak plantar reflex (cutaneous sensibility not - 
being materially affected), should at once suggest the probability 
that the case so marked is one of functional character. Need I 


- say that this is not of itself conclusive, as a localised myelitis ~ 


might produce a similar combination? But were the latter lesion 
present other symptoms would be found, which I need not here 
dwell upon, and which would leave the matter in no doubt, I 
submit that the association described should always suggest the 
existence of functional paralysis. 

Returning here for a moment to the author’s views, I wand 
urge that the absence or enfeeblement of plantar reflex is a 
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symptom which can hardly be said to point to that exaggerated 
state of excitability of the ganglion cells of the cord, which is 
assumed by Dr. Bennett to be the essential factor of the increased 
tendon-phenomenon observed in the affection which we are dis- - 
cussing. i - 

I freely admit, whilst insisting upon points which appear to me 
to militate strongly against the author’s views, that the absence 
of plantar-reflex alongside of exaggerated kmee-phenomenon an@ 
ankle-clonus so frequently presented in these cases, is anomalous 
from whatever point of view the tendon-phenomenon is regarded. 
And there is another circumstance of paradoxical character to 
which I should like to allude whilst upon the subject. 

In cases of spastic paraplegia from bilateral sclerosis the exag- 
geration of tendon-phenomenon is usually confined to the limbs 
which are the seat of muscular weakness. As a general rule, not 
however without its exceptions, where the lower limbs alone shew 
loss of power, whilst the knee-phenomenon.is lively in the extreme, 
and there is most characteristic ankle-clunus, there is an absence 
of supinator longus reflex at the wrist, or if this be present it is 


snot strongly expressed. “In cases of the kind, however, which we 


are considering, and which are probably free from, at all events, 
gross organic lesion, "we continually find that not only are the 
lower extremities (which are affected with marked muscular 
weakness) the seat of exaggerated tendon-phenomena, but the 
upper extremities also, about which no complaint has been made, 
and which the patient, on enquiry, may allege to be perfectly 
normal, display an increase of tendon-phenomenon quite on a par 
with that which marks the lower extremities. In such a case it 
has always appeared to me legitimate to “ discount,” as it were, the 
clinical value of the exaggerated reflex displayed by the lower 
extremities. I have very frequently, indeed, acted upon this 
principle, and cannot remember an instance in which I had cause. 
to regret the conclusion to which it led me, that the loss of power 


- was not due to organic disease of the cord. 


In some few of these cases of loss of power with exaggerated 
tendon-phenomena, I have found a condition of partial optic 
atrophy of simple character accompanied by some amblyopia. 
When the question of adopting the Weir-Mitshell treatment in 
such examples has been considered, the existence of the gptic 
atrophy has been with me a reason for deciding against the em- 
ployment of this treatment, owing to the presumption of some 
organic change being present. I am not quite sure that the 
inference is justified. It occurs to me as possible that there may 
be in certain of these oases a phase of optic atrophy as much 
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amenable to treatment as that which owes its origm to excers in 
tobacco. At present, however, I have seen no evidence of this. 
Indeed, in one instance of the kind in which, influenced by the 
appearance of the optic papilla, I had, though with considerable 
hesitation, advised against the Weir-Mitchell treatment, the patient 
eventually underwent the process with a certain amount of benefit, 
which, however, as I am informed, was not permanent. 


Dr. FERRIER. 


On this question of exaggerated tendon reaction and musoular 
hypertonicity, I am in all essential particulars in accord with the 
views and arguments so concisely and lucidly set forth by Dr. 
Bennett. The reflex character of the tendon reaction is, I 
imagine, now generally abandoned. The most conclusive disproof 
of this theory is furnished by exact measurement of the time that 

lapses between the percussion of the tendon and the musoular 
contraction. It has been shown by the researches of Waller, 
and other observers, that the muscular response is more rapid than 
the most rapid reflex reaction. Waller has also demonstrated that 
the time is the same for all muscles. irrespective of the length of 
nerve traversed, and further, that the time is precisely the same 
. a8 that of muscular response to direct mechanical exaltation. 

That the hypertonicity or contracture of muscle is the result of 
some nutritional change in the anterior horns, directly or in- 
directly induced in the ways enumerated by Dr. Bennett, but not 
necessarily of a structural character, i.e. without demonstrable 
degeneration, is, I think, beyond doubt, That increased tendon 
reaction and ankle clonus are not necessarily indicative of struc- 
tural degeneration, is to my mind conclusively demonstrated 
by the results of clinical investigation, and I should regard the 
opposite view as one likely to lead to serious errors in diagnosis 
and prognosis. If it be asserted that the faot of recovery from 
such a condition does not indicate the absence of structural de- 
generation, then it must be a form of structural degeneration quite 

. unlike all others with which we are acquainted. 

Dr. Bennett has adduced cogent arguments against the explana- 
tion of increased. muscular tone by the cutting off of some hypo- 
tRetical inhibitory centres. I am myself greatly opposed to the 
multiplication of ‘centres’ over and above those concerned with 
‘sensation and motion, general and specific, and to the assumption 
in particular of the existence of centres whose specific function is 
to inhibit or restrain the action of others below them. These 

Y2 
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inhibitory centres would according to the views of some writers, 
require to be almost independent intelligences, and would involve 
& system as complicated as the oyoles and epicycles of the 
Ptolemaic astronomy. That nerve centres detached from their 
connections are more mobile and excitable than when they form 
parts of a complex organisation, is more probably a pure question 
of physiological physics than anything else. And it is doubtful 
whether there are better grounds for assuming that higher centrese 
inhibit lower centres, than that the lower exercise an inhibitory 
influence on those above them. 

Be this as it may, the hypertonicity of muscle cannot be 
explained by the cessation of a supposed inhibitory influence 
excited from above, and this is shown-more especially by the fact, 
that the contracture supervenes gradually and not suddenly when 
the supposed controlling centre has been removed. I have else- 
where (‘ Localisation of Cerebral Disease’) urged similar objections 
to those used by Dr. Bennett against the cerebellar theory of late 
ligidity advocated by my esteemed colleague Hughlings-Jackson. ` 
Dr. Bastian, however, is of opinion that this theory derives strong 
support from the facts of a case which he records in his recent 
work (‘ Paralysis, Cerebral, Bulbar and Spinal,’ p. 221). This was a 
case of partial paraplegia with exaggerated tendon reaction in the 
legs, in which the hypertonicity disappeared with the setting in of 
complete transverse myelitis in the dorsal region. There is, how- 
ever, no doubt that cases of transverse myelitis occur in which, not- 
withstanding the complete severance of the cord, exaggerated 
tendon-reactions and contracture are manifested. 

Inasmuch as this is so, it is more probable that in the case related 

by Dr. Bastian, coincidently with the complete-softening of the 
cord in the dorsal region, there occurred some morbid process in 
the anterior horns of. the'lumbar region. Such a morbid condition 
sufficient to abolish the tendon-reaction may exist without obvious 
anatomical change, as is exemplified in Landry’s paralysis. The 
fact that hypertonicity and contracture may ocour where there 
is complete severance of the cord proves that these conditions are 
not dependent either on cerebral or cerebellar influence’ for-their 
manifestation. 
-. I must, however, admit that I have seen cases of disease in which, 
from their symptomatology, the lesions were probably in the region 
of the pons-medulla, where the tendon-reaction has been entirely 
absent. And I have been able as yet to satisfy myself as to the 
exact pathology of such cases. 

It is not, however,’ the fact, that lesions in this region always 
cause absence of tendon-reaction. And it is certain also that 
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inoieased tendon-reactions may be exhibited when the cerebellum 
is extensively destroyed. Facts like these render it probable that 
the absence of the tendon-reaction in certain cases of disease of the 
pons-medulla may be dependent on complications and not on the 
locality of the lesion as such. 

On the clinical part of Dr. Bennett’s paper, I would remark that 
I am familiar with the class of cases whioh he has brought under 
our notice, and I must confess that I am frequently in great doubt 
as to their exact nature and prognosis. I bring before you an 
‘instance of the kind :—that of a young woman who for the last 
two years has been suffering from symptoms of paraplegio 
contracture, spastic gait, and knee and ankle clonus of character- 
istic and extremely maiked character [Dr. Ferrier here demon- 
strated the clinical symptoms of the patient in question]. In a large 
majority of the cases—and it is so in the patient before you—there 
is certainly an emotional instability of greater or less degree, and 
when such is clearly manifest, I am inolined to look upon them 
as cases merely of neurasthenia—meaning by that purely funo- 
tional disorder. In such cases too, there is usually a great 
variability and want of continuity in the symptoms. The clonus and 
rigidity are altogether out of proportion to the duration of the 
disease, when one compares it with the progress of an undoubted 
case of lateral sclerosis. In all cases, of paraplegic contracture, I 
attach great importance to the existence or otherwise of relative 
weakness or paralysis among the various muscular groups. Where 
there is distinct paresis or paralysis of the anterior tibial group 
of muscles, though the limb otherwise seems fairly serviceable, I 
should regard the case as probably dependent on organic de- 
generation. 
- Whether, the nutritional or molecular alteration of the anterior 
horns which we assume to be the basis of the manifestations 


`. of contracture and inoreased tendon-reactions may, if long- 


continued, result in demonstrable structural degeneration, is a 
question difficult to answer. For it would always be possible to 
argue, that the degeneration had been the cause of the symptoms 
from their commencement. But I am myself inclined to believe, 
that structural degeneration may in some cases be the result of 
long-continued nutritional excitability of the anterior horns, and 
thåt therefore ‘fanotional’ cases may ann pass into 
incurable structural degeneration. 


. 
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Dr. Dong. 


I fully recognise the clinical existence of the class of cases 
brought forward by Dr. Hughes Bennett, and have been in the 
habit of pigeon-holing them provisionally, though I admit not 
without inaccuracy, with so-called ‘ spastio’ paralysis. I have been 
aware, nevertheless, that many cases go on for an indefinite time, 
and that others recover, partially or completely, without showing 
any rigidity or unprovoked spasm. Dr. Bennett has, I think, 
made an addition to the clinical picture of these cases, as generally 
drawn, by calling attention to the frequent involvement of the 
arms and of several muscles of the body other than those of the 
legs. In most instances of this affection which have came under 
my notice, the legs have been mainly, or alone, affected ; though I 
have seen several cases such as Dr. Bennett alludes to. I have but 
little doubt that some of these cases run on to the state of rigidity 
and spasm, and are then called spastic paralysis with more 
accuracy, or by some, I think rashly “lateral sclerosis.” I have 
seen such progression, the symptoms being at first mere weaknoss 
with increased “ reflexes,” then startings of the limbs in addition— 
even when the patient is lying quietly in bed—and ultimately 
marked rigidity. Other cases, of apparently exactly similar 
nature at the outset, I have seen improve greatly after rest, and 
sometimes only after prolonged rest, in bed. The cages which 
recover are by no means all of them connected with any symptoms 
which may fairly be called “hysterical.” The disorder seems to 
me to be quite as common in men as in women; and certainly a 
remarkably large number of the cases involving the legs occur in 
individuals who have used their limbs, either in standing or 
forced athletic exertion, to an inordinate extent. I have seen a 
few cases in children, one especially in a girl ten years old, which 
must certainly be regarded as belonging to the hysterical category. 
One leg only was affected when she came under my care, though 
both had been previously involved. There was a considerable 
degree of what Dr. Bennett terms hypertonicity ; and at last there 
was great rigidity and apparent shortening of the leg owing to a 
filting of the pelvis. This case was permanently, or at least 
completely cured after the administration of chloroform, mich 
against the patient’s will, for the purpose of examination ‘of the 
rigid limb. 

i have called attention to this class of case with. instances of 
improvement with rest, in the October number of ‘ Brarx’ for 
1885; and also in an article in ‘ Bram’ in January, 1888. Since 
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writing these papers I have noticed in sofe cases the sacral pain 
mentioned by Dr. Gee. 

From what I have seen and heard and read of the subject, I do 
not think that the disorders under discussion can be explained by 
any recognized lesion in morbid anatomy. I believe many of 
them are, from their probable etiological connection with over-use 
of the affected limbs, incapable of such explanation; nor can I 

Vegard the formula of “ excitability ” or “ irritation of the anterior 

cornua ” of the cord as really anything else than somewhat pedantio 
tautology, or a mere statement in other words of the symptoms 
‘to be explained. Doubtless some of these cases, and notably some 
which recover, are attended by other symptoms obviously “ hys- 
terical,” and are probably of this nature, whatever it may be. 
These should not at-least puzzle us any more than the well- 
known case of hysterical paralysis without hypertonicity or spasm, 
difficult of explanation though these latter, as well as the former, 
may be. It would seem improbable that all cases of this disorder 
can be referred to the same category: they probably have 
different causes. Certain-of these appear to be fairly explicable 
by the theory of loss of control and a disproportionate cerebellar 
efflux. But at present, and probably for a long time to come, 
the question of the pathology of these cases will be merely 
speculative. Morbid anatomy is unlikely to reveal anything 
explanatory, not only from the clinical nature of the symptoms, 
but also because of the few opportunities of post-mortem examina- 
tion which are offered to those who might be sanguine enough to 
expect any discovery therefrom. ‘The structural changes which 
underlie or accompany the funotional disorder, in whatever part of 
the nervous system they may occur, will probably be more fittingly 
spoken of as molecular than im terms of our present or even our 
future knowledge of the- pathology of cells, fibres, or neuroglia. 

The most important practical point about these cases seems to 
me, at present, to be that of their clinical etiology. The prognosis 
and treatment of each case depends in a great measure as to 
how far it may be referred to a primary and undiscovered, or 
undiscoveiable, morbid change of nerve-centres, or how far to 
exciting causes arising directly from the external world, or from 
the action of the environment on the possibly predisposed or- 
gamism, as the modern neurologist would express it. „I think, as 
I have already said, that this latter hypothesis has some important 
facts in its support, as at least partially covering these cases; and 
that it throws some light on the proper management of some 
instances of this class of disorder, which has been so clearly and 
now for the first time minutely defined by Dr. Hughes Bennett, 
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Dr. Hate WHITE 


referred to the fact, that Dr. Fagge had been accustomed to 
teach that many cases of spastic paraplegia could be cured by the 
extract of Calabar bean, in doses of one-sixth of a grain gradually 
increased up to one grain thrice daily. Many of Dr. Fagge’s casese 
were more severe than thoso shown this evening, and perhaps 

some were not identical with, but only allied to them. The last 

case mentioned by him in his “Principles and Practice of 

Medicine” was strikingly like some of those now exhibited. Dr. 

Hale White considered these cases to be functional, for they were 

often sudden both in their onset and cure, their severity varied 

from time to time, and they were often associated with other 

functional symptoms, as hysteria. He did not at all agree with 

those who said that to call them functional was begging the 

question. It is a distinct advance if, by reasons such as those 

just given, it can be proved that the disease can have no morbid 

anatomy visible even to the eye, aided by a microscope, which is 

what is usually understood by the term functional. They were 

separable from organio spastic paraplegia due to primary sclerosis 

of the lateral columns, because the latter was always gradual in 
its onset, did not particularly affect neurotic subjects, had no 
remissions, only spread up to the brachial region after many years, 
and was sometimes accompanied -by incontinence of urine and 
optio atrophy. 


, 


DR. BENNETT’S REPLY. 


The very brief time at my disposal allows me to do little more 
than thank the members of the Society for the indulgent manner 
in which they have received my opening address. All the speakers 
who have followed have provided much valuable matter for 
thoughtful study and reflection; and did opportunity permit, L 
might, perhaps, with profit emphasize and develop their views. 
The whole subject, however, is too extensive and complicated to 
warrant my occupying the time of the Society with further details, 
and as fortunately the leading principles which I have advocated 
have in the main been agreed to, no formal defence on my part is 
rendered necessary. , [shall therefore content myself by attempting 
in a very few words to sum up the general results of the discussion, 
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to point out how far the general propositions at the end of my 
communication have been answered, and briefly to refer to the 
leading special objections to my views which have arisen during 
the course of the debate. 

Following the order of propositions already formulated, it hay 

be stated : 

L With regard to the clinical condition described, there 
“keoms to be a consensus of opinion, that the facts detailed are sub- 

stantially correct, that the affection under consideration is of 
frequent occurrence, as the clinical picture is familiar to most 
observers, and that the course and termination of the malady is 
variable. One point only is questioned. Dr. Buzzard thinks that 
in many of these cases the cutaneous reflexes are diminished or 
lost. I am not prepared to deny that this is impossible—as the 
number of instances under observation have been too small to 
warrant generalisation on the question. I am satisfied, however, 
that this asserted condition is not essential, as in most of my cases 
the plantar and other skin phenomena were either normal or 
auginental. It may however be stated that the exact estimation 
- and measurement of the superficial reflexes is always difficult and 
uncertain, and even in health they vary greatly in development, 
hence care has to be taken in formulating general conclusions from 
the behaviour of a few instances. Even supposing it to be proved 
that with tendinous and muscular excitability the cutaneous 
reflexes were depressed, it would only be further evidence that the 
nerve~mechanisms which preside over each of these are independent 
of one another. 

On the question of the anatomy of this so-called hypertonic 
condition, as to where and in what manner the affection originates, 
whether it is a primary disturbance of the brain, cord, or nerves, 
and its prognosis, the disoussion has not thrown any further light. 
It must be admitted that we still remain very much in tho dark 
concerning all these important points, which eminently deserve 
investigation and solution, as a rational treatment for the disorder 
can scarcely be looked for till more is known of these elementary 
problems. 

The only opinion hazarded as to the possible causation of this 
condition is by Dr. Donkin, who has been struck by the fact, that 
“ ggremarkably large number of the cases involving the legs ocour 
in individuals who have used their limbs, either in standing or 
forced athletic exertion, to an inordinate extent.” This funotional 
excess or fatigue, if one, is not the only or essential cause of the 
malady, as it frequently ocours.under circumstances which entirely 
preclude such an explanation. 
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Finally, the question ‘as to whether the condition is due to gross 
organic lesion, or the result of so-called functional disorder, elicits 
an interesting disquisition from Dr. Hughlings-Jaokson on the 
subject of “ functional disease,” with all of which I entirely concur. 
The expression is doubtless apt to mislead, and may be used by 
different persons in different senses. At the same time if a too 
vigorous definition of the word is not demanded, the term by 
common use has got to represent what is generally understood as 
a fairly defined class of disorders, and therefore the expression, if 
not strictly accurate or scientific, is convenient for want of a better. 
Several of the speakers, and notably Drs. Buzzard, Donkin, and 
Hale White, maintain that the malady under consideration may 
be entirely functional in nature, meaning by this that it is 
unattended by discoverable or permanent structural tissue change. 
As it is admitted that the same condition may be secondary to or 
the result of gross lesion, Dr. Buzzard thinks that the state of 
the superficial reflexes, the condition of the upper extremities, and 
the appearance of the fundus oculi, as he has related in his speech, 
give indications to enable us to differentiate the one from the other. 
While it would be of the utmost importance to have some reliable 
data to assist in the estimation between so-called fanctional and 
organic diseases, I do not think that the alleged tests are 
“sufficiently precise or supported by enough evidence to enable us to 

- decide the question. 


IL. With regard to the physiological and pathological problems 
in connection with muscular hypertonicity, much difference of 
opinion, as might be expected, has been expressed. Dr. Jackson 
has again ably maintained, and further explained, his views on 
cerebral and cerebellar influence in the causation of excessive 
tendon phenomena. His hypothesis seemed to receive the support 
of Dr. Donkin. On the other hand, Dr. Ferrier agrees with me in 
the belief, as I have already stated, that the physiological and 
pathological facts opposing this theory are so many and important, 
that it cannot be accepted without question. Even Dr. Jackson 
himself admits that there are “difficulties and objections to the 
hypothesis,” and that there are “ many facta against it.” These, 
as well as what appears to be a more plausible explanation of 
the phenomena, I have indicated in my opening address. The 
general conclusion on this head arrived at from the discussion is, 
that up to the present time we have no completely satisfactory 
theory to explain hypertonicity of muscle and its attendant 
phenomena, or one against which important objections cannot be 
urged. 


` 
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Dr. Buzzard, however, goes further, and denies that the tendon 
and muscle reaction to-percussion has, as I have suggested, any 
relation to what has been termed the normal tonicity of muscle. 
Ho bases his objection on the fact that in Tabes, while the knee- 
jerk is absent, direct percussion oh the vastus internus induces 
contraction of its fibres. He asks, “If the musoular ‘ tonus’ is 

cient to allow of a vivid response of the muscle to the sudden 
etching of its fibres produced by percussion of its substance, 
how is it that it does not suffice to permit of contraction when the 
sudden stretching is produced by a means which is said to be 
more effective than peroussion?” The answer is, that in tabes 
the afferent elements of the reflex aro presiding over the muscle 
being interrupted, muscular tonicity is lost. As a result, there 
is loss of knee-jerk, and also loss of power of the muscle to 
respond to direct extensile stimulus. But as the efferent elements 
remain intact, voluntary motion, electrical reaction, and nutrition 
of both motor nerve and muscle are unaffected, and therefore, 
owing to ordinary neurological laws, contraction of muscle ensues 
when the motor nerve is struck. Accordingly in locomotor ataxy 
muscular contraction due to extensile stimulus, or that which 
results from provoked tonicity of muscle, is lost, but that due to 
direct irritation of the nerve, as from a blow on its substance, is 
preserved. In early tabes, the excitability of the motor nerves is 
sometimes augmented, as may be determined by electrical 
investigation. In such a case, even when the knee-jerk is totally 
abolished, a blow on the vastus internus, especially at a motor 
point, will cause an abnormally lively musoular contraction. 

Muscular contraction following a blow on its substance may 
arise under other conditions, and may be due to inoreased 
irritability of the fibres themselves, whioh ocours when they are 
deprived of nervous influences, in which case the function of the 
motor nerves is abolished. In poliomyelitis, for example, there is 
loss of knee-jerk, and voluntary power, and wasting of musole ; 
but this last, when peroussed, responds by sometimes over-activity 
of contraction. Here, however, the tonicity has-been destroyed, 
and the contraction following a blow is neither the result of ex- 
tensile stimulus, nor the effect of nerve percussion, but the direct 
product of hyper-excitability of muscular fibre. 

‘Fhe contraction then which follows a blow on the motor nerve 
in tabes, or on the musoular fibre in poliomyelitis, is in no way 
related to the phenomena dependent upon what has been here 
considered under the term muscular tonicity. The facts then 
which Dr. Buzzard has correctly observed and described, are in my 
opinion in no way opposed to the theory which has been advanced, 
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Brrorn proceeding to describe the distribution of sensory 
disorders in various diseases, it is necessary for us to possess 
a minute and accurate knowledge of the sensory nervous 
mechanism itself. In describing the sensory apparatus, I will 
presume that every one of my audience is acquainted with the 
knowledge imparted in the usual text-books, and I will only 
enter into details in dealing with that part of my subject upon 
which little or no information is to be obtained in ordinary 
anatomical works. 

The sensory mechanism consists of peripheral end organs, 
afferent nerve-fibres and conducting-paths, and centres. The 
peripheral end organs vary in structure according to their 
situation, and according to the nature of the sensory function 
they subserve. Several forms are found in the skin, other 
forms in the muscles, and still others in the peripheral ex- 
-pansions of the nerves of special sense. From these end organs 
fibres issue which join together to form bundles that pass 
inwards to enter the spinal cord through the posterior roots 
(Fig. 1, N R), and through the homologues of these roots in 
the medulla oblongata, pons, and crura cerebri. On entering 
the spinal cord the fibres cross almost immediately to tlie 
opposite half of the cord, in which they ascend (Fig. 1, oP), 
and „after being joined by the afferent fibres from the special | 
senses also of the opposite side, all the strands are found lying 
close together in the posterior part of the internal capsule 


1 Paper read before the meeting of the Manchester Medical Society, on 
December 7th, 1887. 
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(Fig. 1,10), and thefice ascend in the corona radiata to ter- 
minate in the cortex of the hemisphere. Between their origin 
in the periphery and their termination in the hemisphere of 
the opposite side, these fibres are interrupted, more than 
once probably, by the interposition of grey matter. Such 
an interruption takes place probably in the root ganglia, and 
in the posterior grey horn, and some fibres may possibly he 
interrupted in the optic thalamus; but whether the conduction 





Fie. 1.—DLGRAN or THB Saxsory MEOHANTAM, 
BB, Brain; s, Spinal cord; NR, N 8%, Posterior roots of spinal nerves; OP, 
pay conducting paths; 10, internal capsule; L}, Lesion of internal 
ule causing hemianmsthesia of opposite side; 1%, "Unilateral lesion of 
spinal cord causing anesthesia of opposite half of body below level, and a 
pelt of anwethesia in same side on level of lesion. 

be maintained by continuous fibres or by relays of cells and 
fibres, it is unquestionable that the fibres of the afferént nerves 
and conducting paths find their ultimate termination in the 
. grey matter of the cortex of the brain. But into the question 

of the accurate localisation of these centres I shall not enter. 
Such then is a rude outline of the sensory mechanism, and 
now let us observe it in action. When an impression is made 
on the surface of the body—say the prick of a pin on the skin 
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—a molecular disturbance of one of thé peripheral end organs 
or of the terminal fibrils of the sensory nerves results; this 
disturbance is conducted inwards by the fibres of the afferent 
nerves and conducting-paths until ultimately a molecular 
disturbance is set up in that part of the cortex of the brain 
which is directly connected with the injured surface, and 
einally the cortical disturbance becomes correlated with a 
feeling or sensation in the irritated part of the skin. That 
the essential correlate of the feeling is the molecular dis- 
turbance of the cortex is proved in two ways: firstly, if the 
disturbance set up on the suface is prevented from reaching 
the cortex by division of the conducting-fibres in any part of 
their course no feeling results; in other words, that particular 
part of the periphery is rendered anwsthetic; and secondly, when, 
as in the aura of many cases of epilepsy, a spontaneous dis- 
turbance begins in the sensory part of the cerebral cortex, 
various sensations are felt in the periphery in the absence 
of any outward disturbance to correspond with them. A 
molecular disturbance of the cortex is, then, the essential 
condition of consciousness, but the feeling is, in accordance 
“with the law of eccentric projection, localised in the periphery. 
Speaking broadly, every form of feeling localised in one 
half of the body is organised in the cortex of the cerebral 
hemisphere of the opposite side; and, as is well known, 
complete severance of the sensory conducting-paths, as they 
lie together in the posterior part of the internal capsule 
(Fig. 1, 10), causes anesthesia of every form of sensibility of 
the opposite half of the body, with the exception of sight and ~ 
hearing, which are only enfeebled, these organs being bi- 
laterally associated and consequently partially organised in 
. both hemispheres of the brain. 
"A unilateral division of the dorsal region of the spinal cord, 
(Fig. 1, 14) by interrupting the sensory conducting paths 
after the afferent fibres have crossed, causes anesthesia of the 
opposite half of the body below the level of the lesion, and, by 
injuring nerve roots, a band of anesthesia passing round 
the body on the same side and on the same level with the 
lesion. When, however, the lesion is situated in the cervical 
. region of the cord on a level with the roots of the brachial plexus, 
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the anesthetic area wil? be found on the surface of the upper, and 
when on a level with the roots of the lumbo-sacral plexus, on 
the surface of the lower extremity. This statement leads me 
to the central problem of -sensory distribution with which I 
wish to deal in this paper; namely, to discover the area of 
skin connected with each posterior nerve root, or, in other 
words, to find out the segmental distribution of sensorye 
nerves. 

With regard to the purely spinal nerves no difficulty arises 
in the case of those derived from the dorsal region of the cord, 
inasmuch as their well-known anatomical course sufficiently 
indicates their sensory. and muscular distribution; but it is 
wholly different in the case of the nerves derived from the 
plexuses. An endeavour has been made to trace, by means of 
dissection, the fibres of each peripheral nerve up through the 
plexus to the root or roots from which they are derived, and 
this method has recently, in the hands of Dr. Herringham,} 
been attended with-a considerable degree of success. I have 
myself for some years been engaged in unravelling the 
problem by means of clinical and pathological observations, | 
and I even applied embryological considerations in a rude 
way to the explanation of the phenomena; but the question 
has been greatly advanced and placed upon a more scientific 
basis than previously by Dr. Paterson’s? succession of able 
and instructive papers on the limb-plexuses of mammals, 
his investigations being wholly based upon developmental 
observations. 

In using embryological facts for the elucidation of the 
- distribution of cutaneous nerves in man, it is necessary for us 
to attend: firstly, to the’ constitution of a spinal nerve; 
secondly, to the distribution of those nerves in the lowest , 
forms of vertebrate animals, thirdly, to the modifications in 


2 Herringham, CW. P.) “ The Minute Anatomy of the Brachial Plexus,” ‘Pro- 
ceedings of the Royal Soolety,’ vol. 41,1887, p. 428. - 

2 Paterson (A. XL)‘ Edin. Graduation Thesis for 1886 ’ (gold medal); Bhe 
Morphology of the Sacral Plexus in Man,” ‘ Journal of Anatomy and Physiology,’ 
vol. xxi. April, 1887, p. 407; “The Limb Plaxusus of Mammals,” ‘The Journal 
of Anatomy and Physiology,’ vol. xxi. July, 1887, p. 611 ; “On the Function of the 
Muscle Plate and the Development of the Spinal-Nerves and Limb Plexuses in 
Birds and Mammals,” ‘The Quarterly Journal of Microscopical Acience,’ vol. 
xxviii. 1887, p. 109. 
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the distribution of cntaneous sensory nerves which occur in 
the-course of development, giving special attention to the con- 
stitution of the limb plexuses; and fourthly, to the distribution 
of the visceral sensory nerves. We shall then be in a position, 
Sifthly, to apply the inowleuge 80 gaapt to the explanation of 
sensory disorders. 

e 


1. Constitution of a Spinal ‘Nerve. 


Aspinal nerve is derived from the cord by a posterior(superior). 
gangliated (Fig.2, Pr) and an anterior (inferior) non-gangliated 
root (Fig. 2, ar), and at the point.of union of the two, the nerve 





Fig. 2.—Draqnan BHOWING CONSTITUTION OF A SPINAL NERVE. 


©, Spinal cord; Pr, ar, Posterior gangliated and anterior non-gangliated root of 
nerve respectively ; 8P D, Superior primary division; IP D, Inferior pri 
division ; d, v, ita dorsal and ventral branches respectively : ST, Sympathetic 


‘(gangliated) root 


divides into a.superior primary division (Fig. 2, 8 P P D) supply- 
ing the skin (the muscles do not concern us at present) of the 
back over the neural canal, and an inferior primary division 
(Fig. 2,1 PD) which subdivides into a dorsal trunk (Fig. 2, d), 
supplying the lateral, and a ventral (Fig. 2, v) trunk supply- 
ing the ventral surfaces. 

In addition to these, a branch is given off to the viscera— ` 
the sympathetic root (Fig. 2, 8 r)—about which we shall have 
more to.say by-and-by. : : 

VOL, X. è VA 
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` 2. Distribution of Sensory Nerves in the Lowest Vertebrata, 


Let us now glance at the distribution of the sensory nerves 
in the lowest vertebrata—the amphioxus (Fig. 3) for example 
-~and for the sake of clearness of comparison, we will assume 
that our typical vertebrate animal is composed of nearly the 
same number of segments as are found in man, and arranged? 
in the same order,. namely: three cranial (Fig. 3, s) 
(adopting the most commonly received views), seven cervical, 
(Fig. œ) twelve dorsal (Fig. 3, p,,), and nine lumbo-sacral 
(Fig. 3, Ls), the lowest two sacral and the coccygeal segments 
being so unimportant in man as to render it unnecessary to 
carry the comparison further. In such an animal each segment 
is supplied by its own pair of nerves. 





Fic. 8.— REPRESENTATION or PRIMITIVE VERTEBRATA Å NINAL—THE AMPHIOXUS-— 
DIVIDED FOR OONVENIENOH INTO THRHH SEGMENTS FOR THE HEAD, SEYEN 
FOR THE NEOK, TWELVE, FOB THE DORSAL, NINE FOR THE ,LUMBO-8AOBAL 
REGION, AND AN INDEFINITE NUMBER FOR THE CocoyGEaL Region. 


BPD. a superior pri divisions of the nerves supplying the surface over the 

ae ERRET Då the dorsal trunks of the inferior primary division 

MOYE the lateral surface of the Paay: and I PD v, the ventral trunk of 

the inferior primnry division plying the ventral surface, The parts’ 
supplied by do dorsal trunks of the inferior division aie alone lined. 


Now, each pair of nerves (except the last coccygeal) emerges 
between two segments, and if we name as in man the pair 
between the last cranial and the first cervical vertebra, the 
first cervical nerve, and the pair between the last cervical and 
the first dorsal vertebra, the eighth cervical nerve, it is clear 
that we shall have two cranial. and eight cervical pairs of 
nerves, or ten pairs to ten segments, while in the dorsal and 
lumbo-sacral regions we shall havé twelve and nine pairs of 
nerves to twelve and nine segments respectively. The shaded 
area in the annexed diagram (Fig. 3,1ppd) represents the 
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cutaneous surface supplied by the Branches of the dorsal 
trunks of the inferior primary divisions of the nerves; the 
lower unshaded area (Fig. 3, 1p Dv) that supplied by the 
ventral trunks of the same division; and the upper unshaded 
area (Fig. 3,8PD) the part supplied by the branches of the 
superior primary divisions. 

e In the vertebrate animal, selected as our type, section of the 
posterior roots of a pair of nerves will cause anesthesia of the 
corresponding segment of the body, and nearly the same 
result follows section of the posterior roots of the dorsal 
region in man, the chief difference being that, in the 
amphioxus, the nerves of one segment are not connected 
peripherally with adjacent nerves,* whereas, in the higher 
animals, the nerves of successive segments anastomose freely 
with one another at their peripheral ends and overlap in their 
distribution, so that section of a pair only causes partial 
anesthesia of the corresponding segment. 

Speaking broadly, then, seetion of the posterior roots of a 
pair of dorsal nerves produces anesthesia of the skin of the 
corresponding segment of the body, and the question we have 
now to determine is, how does it happen that section of the 
nerve roots is not attended by the same results in the other 
regions of the body ? The answer is that the same result does 
follow section of nerve roots in other regions; but in them 
the segmental distribution is obscured because the nerves 
have been dragged out of their course by the displacement of 
old parts which occur in the course of the development of 
new organs, and more especially by the development of limbs. 
Our task now consists in giving a rough sketch of the develop- 
mental displacements which have been the main cause of 
diverting the nerves from their primitive segmental course. 


3. Modifications of Sensory Distribution occurring- tn the 
Highest as compared with the Lowest Vertebrata. 

"The superior primary branches in man—represented- in 
diagrams (Figs. 5 and 6, spp) by the unshaded area which 
stretches from the root of the nose over the forehead, top, and 
back of the head, and back of the neck and body down to the 
tip of the coceyx—differ little in their distribution from that 

z 2 
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of the corresponding ‘branches in the primitive vertebrate 
type. The two cranial branches have united to form the first 
division of the fifth nerve which supplies the skin over the 
anterior part of the neural cavity as far forwards as the root of 
the nose (Fig. 6, spp). As the reural cavity, however, has 
become much expanded in the higher vertebrata, and 
especially in man in order to make room for the greatlye — 
increased size of the brain, the skin of the back of the neck 
with the superior branches of the upper cervical pairs of 
nerves is dragged upwards in such a way that the skin over 
the back of the head is supplied from the cervical and 
not from the cranial portion of the zord, and consequently the 
posterior (superior) branches of the upper (anterior) cervical 
nerves are directed slantingly backwards and upwards (upwards 
and forwards) instead of backwards (vertically upwards) as in 
the primitive vertebrate type. From the superior branches of 
the upper cervical nerves we pass:‘on to the other cervical 
nerves, thence to the dorsal, lumbar, sacral, and coccygeal 
nerves (Fig. 5,8 PD) in their numerical order from above 
downwards (before backwards), as in the primitive vertebrate 
type, the chief difference being caused by the development of 
the erect posture in man, and consisting in the fact, that in 
him the nerves behind the first dorsal have an increasingly 
downward (backward) inclination, instead of being directed 
backwards (vertically) as in the primitive vertebrate animal. 

In endeavouring to unravel the distribution of sensory nerves, 
our main difficulty arises when we come to deal with the limb 
plexuses. As we have just seen, the superior primary divisions 
do not enter into the formation of plexuses, which are con- 
sequently constituted by the complex union of branches of the 
inferior primary divisions of the nerves. Two suppositions 
are possible with regard to the plexuses; either the dorsal 
branches of the inferior division alone, or both the dorsal and 
ventral branches are arrestedin the limbs. 

The first alternative was maintained by Goodsir, but tke 
most cursory inspection of the distribution of the nerves, even in 


} Goodsir, ‘Edin. New Phil. Journal,’ naw series, vol. v. January, 1887; 
t Anat. Memoirs, vol. ii. p. 589; quoted from Paterson, ‘Journal of Anat. and 
$ Physiol” vol. xx. p. 620. , 
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adult man, shows that it cannot be true, at least with regard to 
_ the sensory branches, Were it true, the sensory nerves of the 
ventral branches would -be as regular in their distribution as 
we have already found the sensory branches of the superior 
divisions of the nerves to be. Beginning with the cranial 
branches which have amalgamated to form the third branch 
*of the fifth nerve, we should pass on to the cervical and 
then to the dorsal nerves in their numerical order. That, 
however, is not the order met with. The skin over the 
clavicle and first intercostal space is supplied by the descend- 
ing branches of the cervical plexus, derived from the third and 
fourth cervical nerves; but, instead of the skin immediately 
adjoining this being supplied, as it ought. to be according to 
Goodsir’s supposition, by the ventral branches of the remain- 
ing cervical branches in their numerical order, it is supplied 
by the cutaneous filaments of the intercostal branch of the in- 
tercosto-humeral nerve derived from the second dorsal nerve. 
Clearly, then, the ventral as well as the dorsal branches of the 
inferior primary divisions of the fifth cervical to the first dorsal 
nerve inclusive are arrested in the upper limbs. From the 
_ second dorsal to the first lumbar nerve the anterior sensory 

branches follow in their numerical order; but we find that the 
skin of the inguinal and hypogastric regions, as well as the 
sides of the scrotum, are supplied by cutaneous branches of the 
first lumbar nerve, whilst the adjoining skin of the penis, the 
centre of the scrotum and the perinwum are supplied by the 
pudic, which is derived from the third and fourth sacral roots. 
It is manifest, therefore, that the ventral as well as the dorsal 
branches of the inferior primary divisions of the second lumbar 
to the second sacral inclusive are arrested in the lower ex- 
tremity. That both branches of the inferior primary divisions 
of the spinal nerves enter into the formation of the limb plex- 
uses has been still more convincingly proved by Dr. Paterson 
- from embryologieal observations, but I naturally prefer to ap- 
proach the subject from the clinical standpoint. It is now 
apparent that we cannot make a further step in unravelling 
the distribution of the cutaneous nerves until we study the 
constitution of the limb-plexuses, at any rate so far as their 
sensory branchés are concerned, - 


842 . ON THE SEGMENTAL DISTRIBUTION OF 
CoNSTITUTION OF THH LIMB-PLEXUSES. 


It has been known to myself? for some considerable time,’ 
that if the upper extremity be placed.in the embryological 





Fic. 4. The lined portion on post-axial border of right arm of figure representa 
the nrea of anesthesia caused by destructive lesion of the eighth cervical and 
first and second dorsal nerves, and the shaded portion in pre-axial border of 
left arm of figure representa the area of anmsthesia caused by destructive 
lesion of the fifth cervical root, as in E1b’s paralysis, A back view would 
show a similar distribution to the front one. 9 


position, that is, with the thumb directed outwards or upwards 
and the palm forwards or towards the front of the body, tite 


1 Ross (J.), “ Distribution of Anmsthesia in cases of Disease of the Branches and 

of the Roots of the Brachial Plexus,” ‘ Bram,’ April, 1884, pt. xxv. p. 51; “A 

Case of Multiple Tumours, &e.” Ibid. January, 1885, pt. xxviii. p. 501. See also 

Thorburn (William), “ Oases of Injury to the Cervical Region of the Spinal 
- Cord,” Ibid. January, 1887, pt. xxxvi. p. 510. 
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pre-axial border. from the tip of the shoulder down to the 
metacarpo-phalangeal articulations of tħe -index finger and 
thumb is supplied by the fifth cervical root (Fig. 4,- 5, 5), and 
that the’ post-axial border, from the axilla to the finger tips 
inclusive, is supplied by the humeral branch of the second, the 
first dorsal, and the eighth cervical nerves (Fig. 6, 8, 1, 2). 
e Observations made in cases of disease of the cauda-equina, 
and especially in the case of a man suffering from latent 
spina-bifida, which I had an opportunity of showing to the 
society at a previous meeting, and a report of whose case will 
be found in the present number of ‘ BRAIN, in what will prove 
a very able and important paper by Dr. William Thorburn, 
has convinced me that, if the lower extremities be also placed 
in the embryological or tailor position, the pre-axial border is 
supplied by the cutaneous nerves of the upper four lumbar 
nerves, and. the post-axial by the coccygeal and sacral sensory 
nerves. From the same case I was able to conclude, that the . 
most distal parts of the pre-axial border were supplied from the | 
lower of the four lumbar nerves and of the post-axial border 
by the higher of the sacral nerves. Dr. Herringham comes to 
conclusions with regard to the distribution of the cutaneous 
nerves of the brachial plexus which fully bear out my 
inferences from pathological observations. He states that (1) 
of two spots on the skin that which is nearer the pre-axial 
border tends to be supplied by the higher nerve, and (2) of 
two spots in the pre-axial area the lower tends to be supplied 
by the lower nerve, and of two spots in the post-axial area the 
lower tends to be supplied by the higher nerve. Dr. Paterson, 
who approaches the subject from a different standpoint to 
either Dr. Herringham or myself, formulates other important 
laws with regard to the distribution of the nerves in the 
plexuses. He finds that (1) the inferior primary divisions of 
the nerves entering the plexuses divide into dorsal and ventral 
trunks; (2) that both of these tranks are arrested in the limb; 
(3) that in the formation of the plexuses the dorsal unite with 
dorsal and the ventral with ventral branches only, and (4) that 
the parts derived from the dorsal parts of the embryonic limb 
—the extensor surfaces—are supplied by nerves derived from a, 
union of dorsal trunk, and the parts derived from the primi- 
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-tive ventral surfaces*the flexor surfaces—by nerves deriyed 
from a union of ventral trunks. In a recent conversation with 
Dr. Paterson, I find that he does not at present insist upon the 
truth of the third of these laws so strongly as he did when he 
wrote his paper on the limb-plexuses.. He now admits that 

„the small sciatic nerve, for example, is formed probably by a 

‘ 7 ' e 





Fres. 5 and 6.—Draaran: BHOWING CUTANEOUS DISTRIBUTION ON THE Awrmuion AND 
on ÅSPEOT OF THE BODY RESPECTIVELY. 


SPD, Distribution of superior primary divisions af nerves; IPDA, IPDY, Distribvition 
- of the dorsal and ventral trunks of the inferior nary divisions ‘respeotivaly. 
The area of distribution of the dorsal trunks of, e inferior primary divisions is 


alone lined. A 


union of dorsal and Sale fibres, and the external or short 
‘ saphenous nerve is undoubtedly so constituted. 

The enunciation of these laws has now placed us in a 

‘position to-map-out- the distribution of the lateral and anterior 
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branches of the cutaneous nerves. And first, with regard to 
the anterior or ventral branches (Figs. 6 and 7, IPDv), we 
have already seen that the cranial branches, distributed to the 
lower lip and chin, and the cervical branches, distributed to the 
anterior part of the neck and over the clavicle, may be taken 
in their numerical order. The only point worthy of notice is, 

*that, while the branches of the superior division of the upper 
cervical nerves are dragged upwards (forwards) over the back 
of the head, the branches of the ventral trunks of the inferior 
division are dragged so that they slant downwards (backwards), 
this being rendered necessary in order to supply the skin of 
the upper and anterior part of tho thorax, which would other- 
wise have been left destitute of nerves by the arrest of the 
lower four cervical and first dorsal nerves in the limb. 

Passing on from the third and fourth cervical nerves, we 
come to the fifth cervical nerve, which supplies the pre-axial 
border of the upper extremity. Now, in the course of develop- 
ment, the arm rotates outward at the shoulder-joint, so that 
the outer and anterior surfuce of the shoulder slips, as it were, 
under the skin of the dorsal surface, and thus the dorsal 
branch of the inferior division supplies the skin over the 
ventral surface of the shoulder; while at the distal extremity 
of the limb there is a reverse process, insomuch as the skin of 
the ventral surface, with its nerves, is drawn dorsally over the 
last phalanx of the thumb, and the two last phalanges of the 
fingers. The circumflex nerve is.the dorsal branch of the 
inferior division of the fifth nerve, while the ventral portion 
of the same root runs in the musculo-cutaneous nerve, the 
‘cutaneous branches of which supply the pre-axial border of 
the lower third of the arm and of the whole of the forearm and 
hand down as far as the metacarpo-phalangeal articulations of 
the thumb and index finger. The musculo-cutaneous nerve is 
also connected with the sixth root, while the median is derived 
from the sixth and seventh cervical, and the first dorsal roots; 
‘bi it is probable that the cutaneous branches of these two 
nerves are derived from the fifth, sixth, and seventh cervical 
roots, the fibres of the first dorsal root which ran in the median 
nerve supplying most probably the small muscles of the ball 
of the thumb. The anterior.surface of the post-axial border of 
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the upper extremity is supplied by the nerve of Wrisberg, thé 
internal cutaneous, and the terminal branches of the ulnar; 
these nerves are derived from the inferior cord of the brachial 
plexus, which, in its turn, is made up of the eighth cervical 
and first dorsal roots, the eighth cervical supplying, according 
to Herringham’s law, the distal parts; that is, the ulnar half 
of the palm and two and a half fingers, and possibly the greater® 
portion of the inner surface of the forearm. In tracing the 
anterior neryes in their numerical order, then, we pass in a 
descending order from the fourth cervical root supplying the 
skin on the anterior and inner surface of the shoulder, to the 
fifth root supplying the anterior surface of the pre-axial border 
of the lower part-of the arm and of the forearm and hand, to 
the sixth and seventh supplying the middle of the forearm, the 
radial surface of the palm, and the palmar surface of the thumb 
and one and a half fingers; and then in an ascending order 
from the eighth cervical root supplying the ulnar half of the 
palm and two and a half fingers, and a part of the anterior and 
inner surface of the forearm, to the first dorsal root supplying 
chiefly the anterior and inner surface of the arm, to the 
cutaneous branches of the second root (intercosto-humeral) 
distributed over the second intercostal interspace; and then 
passing down the front of the thorax and abdomen to the 
symphysis pubis, we meet with the remaining dorsal nerves in 
their numerical order. . 

In endeavouring to unravel- the cutaneous. nerves.of the 
lumbo-sacral plexus, it must be remembered that the limb 
has been rotated inwards, in the course of development, in 
such a way that in the adult the ventral surface is repre- 
sented by the inner side and back of the thigh, the back of 
the leg, the heel, and the sole of the foot; while the dorsal 
surface is represented by the surface of the buttock, the front 
of the thigh over the extensor muscles, the front of the leg, 
and the dorsum of the foot. Following the course of the 
ventral branches of the inferior divisions, we pass from the 
anterior branch of the twelfth dorsal nerve to the hypogastric 
and inguinal branches of the ileo-hypogastric and ileo-inguinal 
nerves, both derived from the first lumbar root, the genito- 
crural derived from the second lumbar, the cutaneous branches 
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of the obturator nerve derived from the third ‘and fourth 
lumbar roots, the plantar cutaneous and the internal and 
external plantar nerves; which are branches of the internal 
popliteal derived from the fifth lumbar and first and second 
sacral roots; and then, ascending along the outer border of 
the sole supplied by the external or short saphenous—a mixed 
@orsal and ventral nerve derived from the’ second and third 
sacral roots—we pass up the middle of the back of the leg and 
thigh supplied by the small sciatic nerve and its branches 
derived from the third and fourth sacral roots, and finally to 
the skin about the.anus and coccyx supplied by the fifth and 
sixth sacral and the coccygeal nerves, 

The nerves derived from the dorsal -trunks (Figs. 6 and 7, 
‘IPD d) of the inferior primary divisions are distributed (the 
area of their distribution is alone shaded in Figs. 6 and 7) in 
a similar manner to the nerves of the ventral trunks, only in 
tracing them we must pass down the dorsal instead of the 
ventral aspects of the limbs. The two cranial dorsal trunks 
unite to form the second branch of the trigeminus which is 
distributed to the upper lips, nose, and side of the cheeks, and 
from these we: pass down the side of the neck, ‘taking the 
lateral branches of the four upper cervical nerves in their 
numerical order. From the tip of the shoulder supplied. by 
the fourth ‘root we pass to the dorsal branch—the circumflex 
nerve—of the fifth root, thence to the external and internal 
cutaneous and the radial nerves, which are branches of the 
musculo-spiral, deriyed chiefly from the sixth and seventh 
roots; now ascending along the posterior aspect of the post- 
axial border, we encounter the posterior cutaneous branches 
of the ulnar, the internal cutaneous, the nerve of Wrisberg, 
and the humeral branch of the intercosto-humeral, derived 
respectively from the eighth cervical and. first and second 
dorsal roots, and then we descend along the lateral aspect of 
the trunk, taking the remaining dorsal nerve-roots in their 
nufherical orden 

Passing now to the lumbar roots we come to the iliac 
branches of the ileo-hypogastric, ileo-inguinal nerves, derived 
from the first lumbar, the external cutaneous from the- second, 
the middle and internal cutanéous and the long or internal 
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saphenous branches of the anterior crural derived from the 

~ second, third, and fourth lumbar roots; and now crossing over 
the dorsum of the foot and ascending along its external border 
to the outer surface of the leg we come in succession to the 
cutaneous branch of the musculo-cutaneous, the external or 
short saphenous, and the cutaneous branch of the external 
popliteal, all derived from the fifth lumbar and the firsf, 
second, and third sacral roots; and then we pass along the 
external aspect of the back of the leg and thigh, which is 
supplied by the small sciatic nerve, derived from the third 
and fourth sacral roots, and finally we come to the skin of the 
anus and perineum, middle of the scrotum, and penis, supplied 
by the inferior hemorrhoidal, inferior pudendal, and pudic 

“ nerves, derived from the third and fourth sacral nerves, and to 
the skin about the anus and coccyx, supplied by the coccygeal 
nerves. I have, however, been unable to discover how the 
dorsal, as apart from the ventral branches of the lower sacral 
and coccygeal nerves, are distributed. 


4, Distribution of the Visceral Sensory Nerves, 


- Having now mapped out the cutaneous surface of the body 
into its segmental nerve-territories, it remains for us to deal, 
as briefly as possible, in the same way with the innervation 
of the viscera. In describing the constitution of a spinal nerve 
allusion was made to the sympathetic branch, which parts 
from the nerve at or near the union of the posterior (superior) 
and anterior (inferior) roots. These branches form the rami 
communicantes, which, emerging from the spinal cord along 
with the other roots, enter the lateral and collateral ganglia 
of the sympathetic, ranged along the sides and front of the 
spinal column. Now the researches of Gaskell! have shown 
that there are two varieties of these branches ; in the one the 
fibres -are destitute of medulla, while in the other they are 
medullated, the two forming respectively a grey and white 
trunk. Gaskell has also shown that the grey trunk is made 


1 Gaskell (W. H), “On the Structure, Distribution of, and Functions of the 
Nerves which innervate the Visoera and Vascular Systoms,” ‘ The Journal of Phys- 
iology, vol. vii. 1886, p. 1. : 
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up of nerve fibres which have a centripetal course; they have 
already passed through the ganglia of the sympathetic, where 
they have been deprived of their medulla, and now pass 
inwards to supply the blood-vessels of the vertebral column, 
- and the cord with its membranes. According to this view, the 
white ramt alone contain fibres for the innervation of the 
wiscera, or splanchnic fibres. The splanchnic nerves issue, 
according to Gaskell, from the spinal cord in definite thoracic, 
cervico-cranial, and sacral regions. The thoracic group emerge 
with the roots of the spinal nerves from the second dorsal to 
the second lumbar inclusive. The cervico-cranial group are 
contained in the internal branch of the spinal accessory nerve, 
which is derived from the first, second, and probably the third 
cervical nerves, and its fibres pass out to join the ganglia on 
the main stems of the vagus and glosso-pharyngeal nerves. 
The sacral group, which constitute the main portion of the 
nervi erigentes, emerge along with the roots of the second and 
third sacral nerves, and pass directly to the hypogastric 
plexus; whence they send branches upwards to the inferior 
mesenteric plexus and downwards to the bladder, rectum, and 
generative organs. 

The- question now is, from what cells in the spinal cord do 
these fibres take their origin? Some years ago, I had myself 
suggested that the sympathetic fibres were derived from the 
cells of Olarke’s column. My reasons for coming to this 
conclusion were that the ganglion cells in Olarke’s column are 
bipolar and in other morphological respects similar to the cells 
of the sympathetic ganglia ;? that this column is present in 
the thoracic portion ‘of the cord, which supplies nerves to the 
viscera; that it is absent on a level with the lower cervical 
and Inmbo-sacral portions which supply nerves to the limbs; 
and that one of the nuclei of origin of the spinal accessory 
nerve and of the vagus—the great visceral nerve—consists of a 
group of bipolar cells like those of Clarke’s column. , This 
idem has, quite independently of, anything that I have said, 
been worked out in detail by Dr. Gaskell, and placed by him 


1 This idea was, I believe, first suggested to me by a passage In Poincaré’s 
work on the Nervous System, which I have not had time or opportunity to 
identify, otherwise I should have given the distinct reference. 
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upon a scientific foundation. He has also shown that some 
splanchnic fibres are derived from the cells of the lateral 
part of the anterior grey horn—the respiratory tract of Bell ; 
while others are connected with the spinal ganglia and enter 
the cord in the posterior roots, these being doubtless endowed ` 
with sensory functions. It has not, however, been found 
possible to separate the sensory from the motor fibres in the 
peripheral distribution, but it is highly probably that the 
two kinds of fibres run together in the same nerves to reach 
‘the respective viscera. I shall therefore presume upon the 
knowledge of my audience of the further distribution and 
connections of the splanchnic nerves, including the vagi, and 
shall now proceed to apply the distribution of sensory nerves 
just sketched out to the explanation of the sensory disorders 
met with in various diseases. 


~- 5, Application of tho Distribution of Sensory Nerves to the 
‘ explanation of Sensory Disorders. 


In dealing with this part of my subject, I shall pass over 
the more familiar applications of sensory distribution in the 
diagnosis of disease ; such as the indication which the presence 
of anesthetic and hyperesthetic belts of skin surrounding the . 
body and passing down the limbs gives for localising disease 
in the spinal cord and spinal roots, and shall direct my atten- 
tion to the explanation of the pains observed in-disease of the 
internal organs. Now, disease of an internal organ—say the 
stomach—is accompanied by pain over the seat of the organ— 
the epigastrium in the case of the stomach—a pain that may 
be regarded as of splanchnie origin and named accordingly 
the splanchnic, pain. In addition to this pain, the patient 
complains of pain between the shoulders and in front of the 
chest. On being asked to point to the seats of these pains, he 
places the palm of the hand broadly across the chest just, 
below mid-sternum for the front pain, and indicates ‘tthe 
shoulder pain by passing one hand over the shoulder of the 
same side-and pointing with the tips of. the fingers to a 
situation somewhat low down between the shoulders, moving- 
the finger tips from side to side to show that the pain is 
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bilateral and somewhat diffused. ` Shott, stout patients fail 
to reach as low down between the shoulders as they desire by 
passing the hand from above, and then attempt to reach it by 
passing the forearm behind the back and directing the tips of 
the fingers upwards; most of them find themselves still 
further now from the desired point than before, and immediately, 
goturn to the first means of indicating the seat of the pain by 
passing the hand over the shoulder. Some patients indicate 
the seat of the pain by passing the forearm behind the back, 
flexing and supinating the forearm so that its radial border rests 
on the shoulder blade, and then moving the nail of the thumb. 
transversely across the spine from side to side opposite the 
spinous process of the fourth or fifth dorsal vertebra. These 
associated pains of dyspepsia are, therefore, situated in the 
region of distribution of the posterior and anterior branches of. 
the fourth and fifth dorsal nerves. Sometimes the patient may 
experience a feeling of oppression or constriction in the left 
side, which may be caused either by irritation of the lateral 
branches of the same nerve, or by a partial spasm of the inter- 
costal muscles supplied .by them. The explanation of these 
associated pains in dyspepsia is to'be found in the fact, that-the 
stomach has been developed as an upper thoracic organ, and. 
that in its downward displacement it has carried its nerves with 
it. . The splanchnic nerves of the stomach are dérived from the 
fourth and fifth, and probably the sixth -dorsal nerves, and, 
when the splanchnic peripheral terminations of these nerves are’ 
irritated the irritation is conducted to the posterior roots of the 
nerves, and on reaching the grey matter of the posterior horns 
it diffuses to the roots of the corresponding somatic nerves and: 
thus causes an associated pain in the territory of distribution of. 
these nerves, which’ may appropriately be named the ‘somatic 
pain. ‘Another very important associated pain of gastric. 
disorder is brow-ache. The patient indicates the seat of this 
pain by placing the palm of the hand broadly across the fore- 
head, and while raising the hand he generally bends the head: 
a little forward and tothe side to meet the palm. The severity’ 
of this -pain is indicated by the mournful and lugubrious 
expression of the patient while the hand is being placed on the 
forehead. It is most likely that this pain is caused: by-irrita- 
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tion of the pneumogastric nerve, but as what we may éall ‘the ' 
somatic associated district of this-nerve extends over most of: 
the head and face it is difficult to know why the forehead 
should be particularly selected. It has.occurred to me that 
the pain might-be due to some changes in the cerebral vessels 
caused by irritation of the vaso-motor nerves of the carotid 
cerebral circulation, which are derived from the upper thoracice 
region, but this: view coe not om a very Gaai 
explanation: - =: i 

Let us now Sune the ere pains’ of di of: the 
lungs. Disease in. the substance of the lung, which does not 
press upon neighbouring parts, isnot accompanied by very' 
definite pains of any kind, unless the pleura be implicated. ° 
In uncomplicated ‘cases. of pneumonia the patient complains 
of a-dull pain. in the'region of the inflaméd organ, which is’ 
most probably of splanchnié origin ; while the most prominent- 
associated disorders- appear to be caused by irritation of the’ 
pheumogastric nerves. These consist of palpitation, gastric’ 
disorders, and-rumbling of the bowels with an uneasy feeling-of 
flatulence. An attack-of acute crupous pneumonia, especially 
` in young: people; is often ushered in by severe vomiting, 
accompanied occasionally by diarrhoea, so that at first the 
genéral symptoms are more like those of acute gastric catarrh 
than of an inflammation’ of the lungs. In the course of 8 
pneumonia, also, patients often ‘complain of a pain at mid-__ 
sternum and between the shoulders, such as'we have ‘found 
to accompany primary disease of thé stomach, and they’ 
sometimes appeal to the medical attendant to prescribe 
something to remove the wind on the stomach, the Bren 
of which is also indicated by belchings. ` 

‘The pain of pleurisy is often: felt over the anterior part 
of the abdomen, this being clearly caused by direct irritation 
of the intercostal nerves in their passage over the -pleura 
in the first part of their course. The accompanying stiteh- 
of pleurisy' is mainly caused by spasm of the intercostal 
muscles and’ of the diaphragm from reflex irritation. All, 
these pains are, therefore, the result of direct or reflex 
irritation of the somatic nerves, which pass in or near the 
inflamed membrane. There is, however, an associated pain, 
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often present in pleurisy for which it is*somewhat difficult to 
find an explanation. We allude to pain, often severe and 
urgent, over the outer third of the clavicle, and reaching to 
the shoulder tip—the territory of the anterior branch of the 
fourth nerve. Sometimes the pain feels as if a nail were being 
driven into the joint, and in these. cases it may be inferred 
that the sensory nerves of the joint (a branch of the supta- 
scapular nerves derived from the fourth and of the circumflex 
nerve derived from the fifth cervical root) are in a state of irri- 
tation. Now the fourth and fifth cervical pairs of nerves have 
‘no splanchnic connections, and consequently this pain cannot 
be the associated somatic pain of splanchnic irritation. In 
observing a case of pleurisy a few days ago, and casting about for 
an explanation, one of the students suggested that, considering 
the connections of the phrenic, the pain might be caused by irri- 
tation of that nerve. It then occurred to me that Peter’ had 
described a phrenic neuralgia, and on referring to his description 
I found that he regards pain over the shoulder tip as a constant 
symptom: It is only right to add, that the phrenic nerve is 
regarded by some’ physiologists as a purely motor nerve; 
but, considering how exquisitely sensitive the diaphragm 
becomes in pleurisy and in peritonitis, it can hardly be destitute 
of sensory nerves. In favour of the view, that the shoulder tip 
pain is caused by irritation of the phrenic, is the fact that essen- 
tially the same pain is met with in pericarditis, peritonitis, 
abscess of the liver, and during the passage of gall stones; 
while we shall immediately see, that it is probably met with 
in a more or less disguised form during attacks of angina 
pectoris. 

A patient, suffering from pleuro-pneumonia, attended by 
me at present, along with my friend Dr. Judson Bury, and 
. who has also been seen several times by Sir W. Roberts, 
manifests the pains of the two diseases in a very obvious 
manner. He is a highly nervous man, of gouty constitution, 
and as in previous illnesses he has proved intolerant of opium ` 
in ‘ny. form, it is found most difficult to allay his sufferings, 
so that a very undesired opportunity is afforded for studying 
_ } Peter (M.), “Neuralgio diaphragmatique et faite morbides connexes.” 

t Archives Générales de Médecine, vi* série, tome xvii., 1871, p. 808. - 
VOL. X aa 
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the character of his pains. A physical examination reveals” 
crepitation and dulness of the bases of both lungs; but the’ 
disease predominates on the right side, and the pleuritic stitch 
is entirely limited to it. When the patient is quiet and 
freest from pain, he suffers only from a dull aching on the” 
right side over the posterior and lateral aspects.of the lower 
part of the chest, which is most likely the splanchnic pulmonary 
pain. In‘addition, he complains of pain at mid-sternum, and 
of g feeling of flatulent distension of the stomach and bowels, 
which is likewise indicated by occasional belching, and by 
borborygmi and the passage of wind per anum. These periods 
of comparative calm are of short duration, being interrupted 
by paroxysms of cutting and radiating ‘pains, neuralgie in’ 
character, and of great severity. “ When the attack comes on,” 
says the patient, “I feel a cutting pain in the right side’ 
which stops my breathing; my heart then begins to jump; 
and,” placing his hand over mid-sternum, he continued, “I 
have 9, severe pain here which I think would be relieved if I 
could only get up some wind.” The description of the’ 
remaining pains was only elicited by cross-examination. On 
my asking him if he had a trilling pain along the outer third 
of the clavicles passing to the shoulder-tips, his countenance 
immediately lighted up with intelligence, and he said, “ I- 
have that,” and evidently referting to my description, he 
continued, “that is just it exactly.” He then indicated by. 
his finger-tips that the shoulder-pains passed down for about. 
two inches along the outer aspects of the arms. Curiously. 
the pain is more persistent in the left than in the right - 
shoulder, although the pleurisy is situated on the right side, 
and there are no signs of pericarditis and no suspicion of 
aneurism. Wishing to know whether or not he had the 
pain between the shoulder-blades which so frequently accom- . 
panies the mid-sternal pain in gastric disorder, I passed my 
hand to that. situation, and asked him if he had a pain there, 
“ No,” he said, “it is at the back of my neck.” To my surprise’ 
_I found that the situation of this pain was the nape of the 
neck, and so urgent liad it been a few hours before my 
examination that he got the nurse to apply a hot linseed- 
meal poultice to the nape, which he said afforded kim iaf i 
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relief. As this pain did not extend tp the occiput, it was 
situated in.the surface area supplied by-the posterior branches 
of the fourth and fifth cervical nerves, and: it is.the. lateral 
and anterior branches of these same nerves which supply.the 
skin over the outer part of the. clavicles, and. shoulders, and 
consequently both pains are- likely to have been. caused by 
jrritation of the phrenic nerve. At the beginning of. a 
paroxysm of pain the action of the heart becomes.tumultuous 
and irregular, and, although the patient is a stout man, the 
abdominal,aorta is seen and felt to. pulsate strongly. The 
bowels also rumble a good deal, and he seems to find: some 
relief in belching, and .still greater when wind passes ‘per 
amum; these last symptoms being probably due to associated 
irritation. of the pneumogastzic nerves. 

The associated pains of cardiac disease are best studied 
during attacks of angina pectoris, although they may be 
present in diseases of the. heart and large blood vessels 
unaccompanied by anginal paroxysms. Some years ago Dr.. 
Allen Sturge, in a very able paper which does not appear to 
have attracted so much attention as it ought to have done, and 
the importance of which had escaped my own notice until my 
views on. this subject had already been formed, endeavoured to 
show: that, the sensory. phenomena of angina pectoris were 
caused by a primary irritation of the. peripheral ends of the 
cardiac sympathetic nerves, which on reaching the spinal cord 
became diffused in the grey matter of the posterior horns, thus 

- causing the pains which shoot between the shoulders and down 
thearm. After discussing several other hypotheses, Dr. Sturge. 
aska, “Does the spinal cord offer a more probable solution to, 
the problem?” In reply to this question he says, “The, 
cardiac nerves of the sympathetic come from the three cervical 
ganglia on both sides. Of these, the largest nerves are. the 
two. neryes which come from the. middle. cervical ganglia. 
The strands passing from the ganglia to. the spinal cord pass 
in the trunk of the fifth and sixth cervical nerves; those 
passing from the inferior cervical Ganglia, i in the trank of the 
seventh and eighth cervical nerves.- It is these four nerves 


? Sturge (W. Allen), “The Phenomena of Angina Pectoris and their bearing 
upon the Theory of Counter-irritation,” t Brain, Vol. V. January, 18838, p. 492, 
242 
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which, in conjunctiox with the first dorsal, form the brachial 
plexus. We thus see that the region of the spinal cord which 
gives origin to the brachial plexus gives origin also to the 
greater part of the fibres which eventually find their way to 
the heart. Wherever, then, the original commotion may have 
taken place in an attack of angina pectoris, whether in the 
cardiac ganglia of the sympathetic, or in the spinal cord, ang 
whether the commotion be due to some peripheral irritation 
from disease of the heart’s substance, or be a spontaneous 
outburst on the part of the nerve cells implicated, it is evident 
that it is only when the commotion has begun in the cord, or 
has passed up to the grey matter of the spinal cord from the 
sympathetic, that any great extension in its area can take 
place, such as that of which I am speaking.” In this remark- 
able passage Dr. Sturge has clearly anticipated, in principle at 
least, the view advanced in these pages; although our know- 
ledge of the distribution of sensory nerves at the time at 
which he wrote, was much too vague to enable him to 
map out accurately the area affected. A similar idea also 
has been well expressed by Dr. Allbutt, who says, “As in 
angina pectoris and the pseudo-angina, so in gastralgia, the 
spinal nerves may be included in the paroxysms, or may take 
even a chief part in them, the visceral and overlying spinal 
nerves being grouped in function and in suffering together.” 
According to Gaskell’s observations the heart derives its 
splanchnic nerves from the second dorsal pair of nerves, and 
we must therefore expect that the central area of the asso- 
ciated pains of cardiac disease will be found in the region 
of distribution of these nerves. In some attacks, however, the 
pains will be likely to become diffused in the areas of distri- 
bution of the first dorsal and eighth cervical above, and in 
those of the third and fourth dorsal below, and may very - 
possibly extend on the one hand to higher, and on the other 
to lower nerves than these, in aggravated cases. Some weeks 
ago I obtained a very graphic description of the cardiac pgins 
from a patient in the Infirmary under the care of my colleague, 
Dr. Simpson, who was suffering from free aortic regurgitation 


* Allbatt (T. Olifford), “ On Visceral Neurosgs, being the Gulstonian Lectures 
for 1884;” London, 1884, p. 31. 
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and dilatation of the left ventricle, accompanied by severe 
attacks of angina. On being asked to describe his sensations 
during these attacks, he said, without any prompting, “My 
pain starts here ”—pointing with the tip of the middle finger 
of the left hand to a point a little below mid-sternum; 
“it then shoots back between my shoulders”—moving the 
fips of the fingers of the right hand across the spine on a 
line with the second dorsal vertebra—“and darts down the 
inside of my arm to the elbows ”—at the same timé drawing 
the backs of the fingers of the right hand from the left axilla 
down the inner side of the arm to the elbow,-and repeating a 
similar movement with the left hand down the inner side of 
the right arm. He then raised both hands and placed the tips 
of the fingers of each hand—-the hands being held nearly at 
right angles to the body—over the second ribs, below the 
middle of the clavicles, and said, “I have a feeling of great 
tightness here.” The sensory distribution of the second dorsal 
nerves could hardly have been better mapped out by an 
instructed anatomist than it was by this patient, the tightness 
over the second rib being most probably caused by spasm of 
the second, and probably also of the first intercostal muscles. 
A second case of angina came under my observation a short time 
ago, in which the patient said that the pain shot across his 
back and down the back of the left arm, and, on being asked 
to indicate the seat of the arm pain, he passed the right hand 
over the left arm below the shoulder, and moved the tips of 
the fingers along the post-axial border of the arm from the 
axilla to the elbow—the area of distribution of the dorsal 
branches of the second and first dorsal roots. But the 
associated pains of angina pectoris are not always so strictly 
limited as they were in these cases. Sometimes the pains pass 
down the inner side of the forearm to the tips of the ring and 
little fingers, and in these cases we must assume, that the 
irritation has extended from the roots of the second to those 
of the first dorsal and eighth cervical nerves. In other cases, 
I believe that the pain passes down the ontside of the arm, in 
the area of distribution of the fourth and fifth cervical nerves, 
and as these nerves ‘have no splanchnic connections, we must 
assume that the pain in this situation is caused by irritation of 
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the phrenics, which, in its turn,-is produced by an associated 
‘spasm of the diaphragm. The shoulder-tip pain forms a 
marked feature in many cases of acute pericarditis, and Dr. 
Judson Bury informs me that this disease in young people is, 
` like pneumonia, - frequently ushered in by severe vomiting. 
In a case of aneurism of the aorta now in the Infirmary, 
under: the care of my colleague, Dr. Leech, the patient com? 
plains of a pain shooting across the spine and shoulder-blades 
on a level with the third or fourth dorsal vertebra. There is 
no reason to believe that the posterior branches of: the third 
or fourth dorsal nerves are subjected to direct pressure or 
irritation, and therefore the pain must be an associated one, 
caused by irritation of the sympathetic roots of these nerves, 
which: are known to supply: splanchnic fibres to the large 
blood-vessels. Anginal - attacks, and, indeed, all diseases 
. attended by great anwmia of the brain, are accompanied by 
a feeling of weight and oppression of the top of the head, 
but of the causation of: this pain I cannot give a satisfactory 
account, 
- Let us now turn to the great organ which lies in the cavity 
of ‘the skull—the cerebrum. The associated. pains of cerebral 
disease are- variable, and: we are not able to give a satisfactory 
explanation of them. In organic diseases of the brain, such as 
inflammation and tumours, the pains are very variable in their 
intensity, and may be frontal, temporal, occipital, vertical, or 
diffused in their localisation. In exhausted conditions of the 
brain, however, a disagreeable sensation is felt over the back 
of the head. It is sometimes described as a numbness; at 
other times the skin is said to be over-sensitive, and patients 
find the combing and brushing of the hair a very disagreeable 
` and oftén a painful process. One patient said that “the pain 
seems as if some one were pulling my hair from the roots,” and 
I have known: several young girls to have their hair cut short 
in order to avoid the necessity of combing long hair. This 
pain is aggravated by a slight touch, and often soothed*by 
deep and: steady pressure, and consequently it must surely be 
caused by ‘irritation’ of the posterior branches of the upper 
occipital nerves; but-what is the source of the irritation, and 
by: what: channels it is:‘conducted to the spinal cord, I am 
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unable to say. Why irritation of the branches of the pneumo- 
gastric fibres to the stomach should give rise to brow-ache, 


_anæmia of the brain to a feeling of pressure on the vertex, and 


exhaustion of the nervous system to this occipital tenderness, 
I-cannot tell, but I have abundant clinical evidence of the fact. 
Tn reference to the last pain, it must be remembered that the 


* cervico-cranial. splanchnic region is situated as low as the 


three upper cervical nerves. 

Passing ‘now to the diver, the splanchnic pain consists of a 
feeling of fulness in the right hypo-chondriac region over the 
seat of the organ; while the somatic prin is referred to the in- 
ferior angle of the scapula and sometimes across the spine to 
the same point on the left side, these: being the regions of 
distribution of the posterior branches of the seventh and eighth 
nerves from which the splanchnic nerves of the organ are most 
probably derived. In abscess of the liver, perihepatitis, and 
all diseases which are situated in or near the upper surface of 


_ the organ, the shoulder-blade pain is often accompanied by 


the shoulder-tip pain of phrenic irritation. During attacks 
of gall stones, the splanchnic pain is felt over the distended 
organ, and the associated pains as a rule shoot to the back and 
upwards. In exceptional cases, of which a probable example 
came under my observation a few days ago, the. associated 
pain, is felt towards the epigastric region, and in these cases 
it is probable that a calculus has been arrested at the point of 
entrance of the common duct in the duodenum. 

In diseases of the bowels the splanchnic pain may be 
variously situated, but the associated somatic pains are felt in 
the back im the area of distribution ‘of the posterior branches 


_ of the tenth and eleventh dozsal nerves, and in the front about 


~~ 


the umbilicus. Sir James Sawyer’ has recently pointed out 
that certain patients, with digestive disorders, complain of pain 
in the back, the situation of which they indicate by passing 
the extended thumb across the back at a point midway the 
scapular pains of liver disease and the loin pain of kidney 
disease. He believes that it is caused by a loaded colon. I 
know the cases’ well, and attribute the pain to irritation 


1 Bawyer (James), “Note on the Cause and Cure of a Form of Backache ; ed 


. ‘Lancet,’ January ist, 1887, p. 17. 


860 ON THE SEGMENTAL DISTRIBUTION OF 


of the branches of the inferior mesenteric plexus, derived 
chiefly from the eleyenth and twelfth dorsal roots. 

Diseases of the spleen are probably not accompanied by 
marked associated somatic pains. 

The lumbar organs consist of the kidneys, with the ureters, 
the testicles, and the ovaries. The kidneys have not under- 
gone much displacement during development and consequently’ 
the splanchnic and somatie pains coincide, the pains consisting 
of a dull aching in the loins. When, however, the pelvis and 
ureter become implicated, the associated pains shoot down the 
inside of the thigh, in the region of the ileo-inguinal and 
genito-crural nerves, derived from the first and second lumbar, 
and along the lateral aspect of the thigh, in the territory of the 
external cutaneous nerves derived from the second lumbar root. 
These pains are also often accompanied by spasm of the 
cremaster muscle. 

Disease of the testicle, in addition to the splanchnic pain in 
the organ itself, is accompanied by dragging puins in the loins 
and by pains shooting down along the inguinal branch’ of the 
ileo-inguinal nerve. 

In disease of the ovaries a woman indicates the situation of 
the pain in the back by placing the tips of both hands over 
the lower part of the lumbar region, just above the iliac crest 
on each sidé, the region of distribution of the posterior branches 
of the second lumbar nerves, and in front by placing the ulnar 
border of the hands a little above the groins, the region of 
distribution of the inguinal branches of the ileo-inguinal nerves, 
but in front it is diffienlt to separate the splanchnic and 
somatic pains. The associated pains are sometimes referred to 
the iliac region and hip-joints, parts which receive their sensory 
innervation from the three upper lumbar nerves, and then the 
patient indicates the seat of the pain by placing the palm of 
her hand in q slanting direction over the iliac region above 
the hip. 

The pelvic organs consist of the bladder, rectum, afd 
uterus. These organs are supplied by the sacral splanchnics, 
derived from the second and third sacral roots. 

The splanchnic pain of bladder disease is a gnawing pain in 
the hypogastric region over the organ, while the associated 
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somatic pain passes along the urethra to the tip of the penis 
parts supplied by the pudic nerve, derived from the third sacral 
nerve. 

The pains of rectal disease consist of straining and tenesmus, 
which are partly caused by muscular spasm and partly by 
irritation of the inferior hemorrhoidal nerves; the associated 
“disorders consist of pains in the urethra, in the course of the 
pudic nerve. In some cases pains shoot down the baek of the 
thigh in the course of the small-sciatic nerve, derived from 
the third sacral root. ; 

Disease of the uterus, apart from the ovarian irritation with 

which it is so generally accompanied, is declared by a 
splanchnic pain in the hypogastric region, and by a somatic 
associated pain over the lower part of the sacrum, the seat of 
which the patient indicates by placing the back of the band ` 
broadly across the sacrum, in the region of distribution of 
the posterior branches of the second, third, and fourth sacral 
nerves. Ulcerations of the os wert are frequently accompanied 
by coccygeal neuralgia, the irritation probably extending 
from the splanchnic connection with the third sacral nerve, 
In uterine displacements and enlargements, many of the 
accompanying pains are. caused. by direct irritation of the 
sacral and coccygeal nerves as the result of pressure. 
. Did time permit, I should like to have pointed out the light 
the theory I have advanced sheds upon the motor, vaso-motor, 
and secretory disturbances which usually accompany visceral 
pains, and upon the associations and successions of these sensory 
disorders, which, like the aure of epileptic seizures, owe their 
origin to spontaneous discharges of energy from the cortex of 
the cerebrum. I must, however, come to a conclusion; but, 
before sitting down, I desire to tender my thanks to Professor 
Young for much assistance in tracing out the course of the 
nerves, and for the diagrams which illustrate the text. I am 
also indebted to Dr. Paterson for much useful anatomical and 
embryological information. 


EXPERIMENTS ON SPECIAL SENSE LOCALISA, 
TIONS IN THE CORTEX CEREBRI THE 
MONKEY.: 


BY E. A. SOHAFER, F.R.8., 
Jodrell Professor of Physiology in University College, London. 


In the long series of experiments upon the monkey’s brain 
with which I was engaged in conjunction with Mr. Victor 
Horsley during more than two years,? we obtained as the 
result of lesions of certain parts of the cortex indications, 
more or less marked and permanent, of the partial or complete 
abolition of certain special sense functions, while others 
remained to all appearance intact, no matter what portion of 
the cortex might be implicated m the lesion. The sensory 
impressions, the perception of which was thus interfered with, 
were those of sight and touch, and associated with loss of the 
latter was impairment of general sensibility. On the other 
hand, we did not obtain in any of our experiments unmistak- 
able evidence, nor indeed any evidence at all, of the impairment 
or abolition of the senses of hearing, smell, or taste. 

With regard to vision, our experiments were not conclusive. 
We found that extensive lesions, both of the occipital lobe 
~ and of the temporal lobe, were invariably followed by visual 
disturbances, taking the form, when the operation was con- 
fined to one side of the brain, of bilateral homonymous 
hemianopsia; but in nearly every case the hemianopsia was 
merely temporary, and after a certain time we could not in 

1 The experiments to which this article relates have, for-the moat pert, Ween 
performed in conjunction with Dr. Sanger Brown, of Chicago. The details of 
our observations, with representations showing the exact post-mortem condition 
of the brains operated on, are given in a paper submitted by us to the Royal 
Society, which was read at the meeting of that Society on December 16th, 188% 


2 Horsley and Schafer, “A Record of Experiments upon the Functions of the- 
Oerebral Cortex,” ‘ Philosophical Transactions,’ 1887, 
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our monkeys obtain any ‘distinct evidence of the persistence of 
- the visual defect. The most marked results of this kind were 
obtained when the occipital lobes were the. seat of the opera- 
“tion, extensive -unilateral lesions in this region producing 
hemiopia, and - bilateral-lesions producing- amblyopia; but in 
-neither case were the symptoms permanent, and after atime 
°the animals, so far as we: were able to determine, could see as 
well as their intact fellows. .In one case only did the hemi- 
opia persist, and this was one in which, after a bilateral 
lesion of both occipital lobes. had- been carried out and: the 
temporary blindness - thereby produced had been recovered 
from, the angular gyrus of one side was destroyed. This 
second operation, made-apon an animal in which the occipitals 
‘had already. been extensively. destroyed without permanent 
blindness, did produce a condition of hemianopsia which lasted 
until the animal’s death some three months later. We were of 
opinion, at the time, that this instance might warrant us in 
taking up a position similar to that of Luciani and Tamburini,* 
and: intermediate between those of Ferrier and Munk—the 
former of whom originally denied the participation of the 
occipital lobe in the visual perceptive function, and still 
appears to regard it as subordinate to the angular gyrus; 
whereas the latter would localise those perceptions entirely 
in’ the occipital lobe, and deny all participation of the 
angular gyrus. But we made only four experiments upon 
these regions, and in none of them was the removal of the 
occipital lobe complete, as was proved by post-mortem ex- 
amination of the brains. They were not, therefore, decisive 
against Munk’s statement, that persistent hemiopia or blind- 
_ ness follows extirpation of one or both occipital lobes alone, 
and it became necessary to pursue further. enquiries in order 
‘to test its accuracy. 

This I have now accordingly done, in conjunction with Dr. 
Sanger Brown. With reference to visual perceptions, we 
-hfve experimented both upon the angular gyri and upon the 
occipital lobes. : 

In one monkey, a small, active and intelligent Rhoosus, we 

1 Luciani and Tamburini, “ Sulle funziont del cervello; seconda communica- 
sioné,” ‘ Qentri prico-sensori corticali” 1879. (Abstract in ‘ Brams, Vol. ILY 
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destroyed, as completely as we could from the surface by the 
actual cautery, the grey matter of one angular gyrus. We 
tested the sight immediately after complete recovery from the 
anssthetic, but could discover no defect of vision, nor any loss 
of movement of the eyes or eyelids, nor any anwsthesia of the 
-córnea or conjunctiva. When the eye of the same side was 
closed by plaister, the animal continued to see perfectly well ° 
with the eye of the other side, nor could we discover any 
diminution in the visual field. 

The same tests were applied, from time to time, during the 
few days succeeding the operation; and as completely negative 
results were invariably obtained, we proceeded to destroy in 
the same manner, a week after the first operation, the angular 
gyrus of the opposite side. This lesion also was not followed, 
either immediately or at any subsequent time, by any visual 
defect that we could discover by the most careful tests we 
knew how to apply. That the lesion was complete on both 
sides was proved by the post-mortem examination, which was 
made some months later (see Fig. 1). Here, then, was a 





Fig. 1.—Brain of a Monkey, with complete destruction ofboth angular er 
Viewed from above. 


monkey with total absence of the cortex of both aa gyri, 
without exhibiting at any time any appreciable defect either in 
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its visual perceptions or its ocular movéments, or in the sensi- 
bility of the globe of theeye. This animal was kept for several 
months, was examined carefully not only by ourselves but by 
many other people, ‘and was exhibited to the Neurological 
Society at its meeting in this laboratory last winter. 
A single well-marked negative case like this is conclusive 
eagainst the idea, that in the monkey cerebral visual percep- 
tions are localised in the angular gyri. As already stated, this 
idea was formerly entertained by Dr. Ferrier ;! but it rested, 
` apart from general analogies, chiefly upon experiments which 
` were at that time, before the days of antiseptic surgery, 
necessarily somewhat rough. In consequence of his more 
recent experiments, undertaken in ‘conjunction with Professor 
Gerald Yeo,? Dr. Ferrier has somewhat modified his earlier 
conclusions. In the ‘General Results’ of their experiments 
on the occipito-angular region (op. ett. p. 504) we find the 
following statement :— 

“Oomplete destruction of the angular gyri on both sides 
causes for a time * total blindness, succeeded by lasting * visual 
impairment in both eyes. Destruction of the convex aspect of 
the angular gyrus on one side causes temporary abolition or 
impairment of vision in the opposite eye. The defect is not 
of a hemiopic character. Subsequent similar lesion of the 
other angular gyrus causes bilateral visual defect, also only of 
transient duration.” 

And elsewhere ë Dr. Ferrier gives it as his mature opinion, 
that “the angular gyrus is the special region of clear or central 
vision of the opposite eye, and perhaps to some extent also of 
the eye on the same side.” 

These statements and opinions are not consonant with our 
results in the case of the monkey we have above described. 
Even half an hour after the operation on either side we 
obtained no evidence whatever of defective vision, the animal 
being at the time quite lively and having recovered from the 

d See the first edition of his book on the ‘ Functions of the Brain.” 

2 Ferrier and-Xpo, “On the effects of the Jerion of idifferent regions of the 
Cerebral Hemispheres,” ‘Philosophical Transactions,” 1884. 

.2 Three days, op. oit, pp. 498, 494. 


4 Observed, however, for one month only, p. 494. 
$ «Functions of the Brain,’ 2nd edition, 1886, p. 288. 
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chloroform. It is true we did not simultaneously remove both 
angular gyri, and could not therefore, according to Dr. Ferrier’s 
results, expect to get total blindness even immediately after the 
destruction of the second gyrus. But we should in each case 
have obtained temporary blindness of the opposite eye (not 
hemiopia), whereas we got no appreciable result whatever. 
Since, however, it might be objected; that although we® 
destroyed the cortex of the angular gyrus right up to the 
fissures bounding the gyrus, we had still left that at the bottom 
of these fissures, we determined in another animal to make a 
complete removal of the gyrus angularis in its whole depth and ` 
extent. We accordingly separated the lips of the fissures, and 
scooped away the entire gyrus angularis of one side, producing 
thereby a gap in the surface of the brain of considerable depth. 
This operation was followed by a disturbance of visual percep- 
tions; but the disturbance was not amblyopic; it was distinctly 
hemiopic. The condition lasted for a few days, gradually 
passing off, leaving vision unimpaired. The result, although 
somewhat different from that which we obtained from the 
destruction by cauterisation of the exposed grey matter, by no 
means corresponds to Dr. Ferrier’s results, nor does it fit in 
with his conclusions; and, as will presently appear from our 
experiments upon the occipital lobe, it is susceptible of an 
interpretation which would exclude the angular gyrus from 
participation in the function of cerebral visual perception, for 
the result can be explained by the vascular disturbance which 
is produced in that lobe by so radical a removal of the 
neighbouring gyrus. 

We may remark incidentally, that neither this case nor the 
other one with (successive) double extirpation of the gyrus 
angularis offers any support to the statement of Professor 
H. Munk, that the convolution in question is related to the 
sensibility of the opposite eyeball and concerned in regulating 
its movements.' On this point we entirely agree with Dr, 
Ferrier, who states that he has “ never seen, either on unilateral 
ot bilateral destruction, the slightest’ appearance of ptosis or “ 
paralysis of the ocular muscles,” and has “ found the sensibility 


1 H. Munk, “ Ueber die Functionen der Grosshirnrinde, Gesammelte Mitthei- 
lungen,” 4to Mittheilung, 1878. 
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of the conjunctiva and the reflex cloŝure of the eyelids as 
distinct as in the normal condition.”* 

Our experiments upon the occipital lobe have yielded no 
less definite’ positive results than those upon the angular 
gyrus yielded negative. 

. It may be mentioned in the first place, that we have had no 
diifficulty in obtaining movements of the eyes by applying 
electrical stimulation to the occipital lobe, and I fail to under- 
stand how Dr. Ferrier was-unable ever to succeed in getting 
the same result. Even when no effect can be obtained from 
the angular gyrus, the surface of the occipital lobe gives a 
well-marked reaction even to weak excitations.. Luciani and 
Tamburini have also obtained positive results from excitation 
of the occipital lobe. 

_ In illustration of the effects produced by complete wio 
of the occipital lobe, and of this alone, I will give two instances, 





Fia. 2.—Bralu of B Monkey, with complete removal of the left occipital lobe: 
‘Viewed from above. 


in’ one of which the operation was unilateral, in the other 

bilateral f 

.. fn the monkey upon which the unilateral operation was 
performed, the left occipital lobe was removed by a vertical 

incision carried along the line of the parieto-occipital fissure. 


1 é Functions of the Brain, 2nd edition, p. 283. * Ibid. pp. 244, 271, 288. 
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That the removal wag exact and complete was confirmed on 
post-mortem examination, some eight months after the estab- 
lishment of the lesion, when it was seen that the whole of the 
occipital lobe, and only this lobe, was involved (see Fig. 2), the 
angular gyrus being quite intact and normal, and the surface 
of the section looking as fresh, and showing as clearly. the 
distinction, of grey and white matter, as if the operation had 
but just been performed. The result was the immediate 
establishment of bilateral homonymous hemianopsia, which 
persisted during the whole time that the monkey was kept 
alive. Objects so placed that their images fell upon the left 
half of the retinæ were taken no notice of: a threatened blow 
coming from the right-hand: side of the mesial visual plane 
was not winced at or‘avoided ; currants strewn upon the floor 
were only picked up towards thé;left side, the animal working 
round in that direction, ° E `. 

In the case of the monkey with a bilateral operation, the 
lesion was no less completeon both sides (Fig. 3), Here, 





Fis. 3.—Brain of a Monkey, with complete removal of both occipital lobes. 
Shoah an bove in a and oo low in & On the under surface the 
esion of the x, 88 shown the shading, extends hat in ad 
of the limits of the occipital lobe. E a es 


again, the angular gyri were quite intact and perfectly healthy. 
The result was total and persistent blindness. The animal 
could only find food by groping and smelling. Brought into 
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_ a strange place, it ran against every obstacle. “Placed in a dark 
‘room and with light flashed upon it, no signs of perception 
were given. Hearing was very acute, and all the other senses 
besides vision were unimpaired. 

. This monkey was in the same physiological condition as 

one- described by Drs. Ferrier and Yeo,’ and nearly all the 
«lescription which they give of the behaviour of their animal 

is applicable to this one. In that case, however, they de- 
‘stroyed both angular gyri by the cautery, besides removing 

both occipital lobes bodily. It seems clear, however, from our 

experiment, that the destruction of the angular gyri was un- 

necessary, since precisely the same results are got when the 

occipital lobes alone are removed. ‘This result was not, how- 

ever, got by Drs. Forrier and Yeo. When one or both occipital 
. lobes were removed by them, they failed-to obtain any symp- 
. toms of defective visual perception. This is, however, contrary 
to the statements of all other experimentalists, who have 
invariably obtained hemiopic symptoms transitory or per- 
manent. The explanation may partly be that in Ferrier and 
Yeo’s cases the removal was very incomplete. Thus, in 
experiment 9, they speak of having severed both occipital 
lobes with the galvanic. cautery and scooped them out bodily. 
But on referring to the photographic representation of. the 
brain, it is seen that only a small portion of each lobe has 
actually been removed. And it is the same with other ex- 
periments. This also applies, in some measure, 'to the 
experiments of Mr. Horsley and myself on the occipital lobes. 
On completely (as we thought) removing them, we obtained 
transient hemiopia or blindness, according as one or both sides 
were operated on. But the: post-mortem examination showed 
that the removal, although more extensive than in Ferrier 
and Yeo’s cases, was really in no instance complete. 

Hitherto, Munk is the only observer who has stated that 
removal of the: whole occipital lobe, and of this alone, in 
moakeys produces immediate and persistent hemiopia, or total 
blindness,? according as one or both sides are operated on, 
But there was always room to question the exact localisation 


1 Op. cit. experiment 12, p. 502. 
2 There seemed to be some doubt ns to the persistence of total blindness 


VOL. X. 2B 
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of the lesion in Munk’s experiments, because the operations 


were not antiseptic, and the neighbouring angular gyrus might 


have become subsequently involved. Moreover, Munk is 
chary of details, and gives no representations of the brains 
operated on, but merely a general diagram to illustrate his 
results. : j 
It would appear, therefore, both from Munk’s experiments 
and our own, that removal of the occipital lobe alone of one 
side is sufficient to produce permanent hemiopia, and that 
removal of this lobe on both sides of the brain is productive of 
complete blindness. But the following experiment shows (1) 
that, for the production of complete blindness, the removal of 
the lobe must be complete; and (2) that when a small 
portion of one of the lobes is left, although blindness is not 
complete, yet the limit of the visual field of the retine may 
be greatly restricted. An operation was performed with 
the intention of removing entirely both occipital lobes, and it 
was done at about the same time, and on a monkey of the 
same kind and size as the animal whose case we have already 
related, and in which total blindness was produced. But in 
the present case the blindness was not quite absolute. From 
the first the animal appeared to distinguish between light and 
darkness, and to be conscious of the presence of large objects 
held between his eyes and the light. Soon (in a day or two) 
the visual perceptions became better marked, and it was found 
that, although objects whose images fell upon the upper part 
of the retine remained entirely unnoticed—-so that, for instance, 
food on the floor was not found, and blows aimed from below 
were not avoided—objects held above the horizontal visual 
plane were seen with greater or less distinctness, according to 
their position: those being most clearly seen and most un- 
erringly seized which were held above (and perhaps a little to 
the right). It appeared, therefore, that this was a case indi- 
cating some localisation within the visual area. Munk has in 
fact described a correlation between the parts of the retina and 
_of the occipital lobe as having been experimentally determined 
by him in dogs and monkeys.’ It became, therefore, a matter 
of considerable. interest to examine the brain, and to compare 


! H. Munk, op, oit. ‘ Fünfte und siebente Mittheilungen? 
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it with that of the other monkey with a’similar lesion, but with 
total abolition of visual perceptions. It was found that in the 
latter case the lésion extended further forwards on the under 
surface of the brain than in the one in which vision was not 
totally abolished. ‘The lesion was otherwise equally complete 
in both cases. . 
e The exact superficial extent of the lesion is shown in Fig. 4. 
- No other lesions but these total removals of the occipital 
lobe have produced permanent blindness in our experiments ; 
but we have frequently got temporary hemiopia as a con- 
sequence of extensive lesions of the temporal lobe, and also 
in one case (already related) of the angular gyrus. These 





Fic. 4.—Brain of a Monkey, with complete removal of both occipital lobes. 
Viewed from above in a, and from below in b. It will be noticed that 
the cortical lesion does not extend so far forwards on the under surface in this 
brain as in the one shown in Fig. 8. x 


transient symptoms may perhaps be ascribed rather to tho dis- 
turbance in the circulation of the occipital Iche, uud to the 
temporary loss of support which is afforded to that lobe by 
the adjoining parts of the brain, than to the fact. that the 
visual area of the cortex spreads over from the occipital lobe, 
into the adjoining parts of the brain.’ If this were the case in 
the monkey, there should be always some remains of the visnal 


? This is the view adopted by Luciani, “On Sensorial Localisation in the 
Cortex Cerebri;” ‘ Bram, VoL VII. 1884, 
2B 2 
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perceptive faculty after removal of the occipital lobes alone ; 
whereas both Munk and ourselves have found that there may 
be no trace left of such faculty. The nearer to the occipital 
lobe that any such lesion of the temporal lobe is carried, the 
greater probability is there of the occurrence of (temporary) 
hemiopia, while extensive lesions of the more anterior parts 
of the brain fail to yield any sign of visual disturbance. 
It is, however, also possible that fibres connected with the 
cortex of the adjoining parts of the brain (and especially of 
the angular gyrus) may curve backwards into the occipital 
lobe, and thus become cut off along with that lobe. Various 
facts might be cited in support of this idea, and it would tend 
in great measure to reconcile the conflicting statements of 
experimentors on this region, but we are not yet in a position 
to come to a definite decision upon the subject. 

I have further endeavoured, also in conjunction with Dr. 
Sanger Brown, to determine whether any evidence is to be 
obtained from monkeys regarding the localisation of the 
senses of hearing, smell, and taste. Respecting the sense of 
hearing, the opinion that has obtained most currency in this 
country is that of Dr.’ Ferrier, to the effect that it is entirely 
localised in the superior temporal gyrus; but, when we come 
to sift the experimental evidence in favour of this view, we 
find it to be very insufficient. It is briefly this, (1) that 


electrical excitation of this gyrus produces movements of the. 


opposite ear (described as “pricking” by Ferrier) and of the 
head and eyes to the opposite side,’ (2) that in one monkey 
destruction of this gyrus upon both sides of the brain has 
produced total and persistent deafness.? I call the evidence 
insufficient because, in the first place, excitation of very various 
parts of -the cortex (frontal region, middle temporal gyrus, 
angular gyrus, and occipital lobe) produces almost precisely the 
same effects, and in the second place, because although it is not 
difficult to substantiate hearing in monkeys, it is difficult to 
substantiate deafness, for quite normal monkeys will often fajl 
to pay the least attention even to loud sounds, and in a single 
case which had been operated on such lack of attention might 


} Ferrier, ‘ Functions of the Brain,’ 2nd edition, p. 305. 
2 Ferrier and Yeo, op. cit., experiment 18 
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be erroneously ascribed to loss of ane unless it had been 
ascertained before the operation that the animal invariably 
reacted to.certain noises.. 
. We accordingly determined to repeat Dr: Ferrier’s experi- 
ments in a number of monkeys. We had no difficulty in obtain- 
a28 as.a result of electrical excitation of the superior temporal 
gyrus, the movement of the eyes towards the opposite side, the 
lids being usually at the same time raised. This effect occurs 
by.excitation along about:the posterior or. superior two-thirds 
of the convolution, and it is not confined to this gyrus, but is 
also obtained on excitation of the adjoining part of the next 
temporal gyrus.’- Excitation at the tip of the superior gyrus, 
just in the angle where the parallel and sylvian fissures meet, 
produces retraction of the opposite ear. We have: not got the 
pricking forward of the ear which Dr. Ferrier describes. 
In six monkeys we have more or less completely destroyed 
the superior temporal gyrus upon both sides. I say more or 
less completely, because in one or two a small shred of grey 
matter belonging to this convolution was.found post mortem, 
but practically the lesion was complete in all six, some of the 
grey matter within the fissures bounding the gyrus being all 
that could be taken to yepresent the convolution, and eyen 
this being deprived of its medullary centre. I have no 
- hesitation in affirming that in every case the removal was as 
complete as—probably more completé than—in the monkey 
described by Ferrier and Yeo;* this I judge from, the photo- 
graphs of the brain and of thes sections through it and from 
the woodcuts which Dr. Ferrier gives in his book,’ which 
re clearer than the photographs. But in order to make 
urance doubly sure, we in one monkey, a large female 
- |Rhoosus, separated up the fissures bounding the gyrus and 
scooped it out entirely from the very bottom of the fissures, 
so that not a trace of the convolution in question should 
remain (Fig. 5). In all six cases the result was the same. 
[Hearing was not only. not permanently abolished, it was 


} Compare Luciani and Tamburini, “ Sulle Funzioni del Cervello ; seconda 
communicazione,” 1879- 

| = Perrier and Yeo, op. cit., experiment 13. 

* ‘Functions of the Brain,’ 2nd edition, Figs. 97, 98. 
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not perceptibly affected. The animals, even immediately 
after recovery from the anesthetic, reacted to slight sounds 
of an unusual character, such as a smacking of the lips or. 
‘ the rustle of a crumpled newspaper. Some of them were 
under observation for several. months, and there was never any 
doubt in our minds as to the full possession of their auditory S 
faculties. Nor could the reactions they exhibited to sounds ° 
be explained by supposing that they only responded in a. 
reflex manner, for they gave every evidence of understanding 





Fie, 6 —Brain of a Monkey, with comple jetta of both superior temporal gyri. 
The right sı e is shown in a, and the left side in b. 


the nature of different sounds, such as that caused by turnipg 
a door-handle or the differences between the footsteps of 
different people; varying emotions being exhibited according 
to the anticipations (of food, &c.) which the sounds called 
forth. 

One of the six monkeys had not only the superior temporal 
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gyri removed, but the whole temporal lobe on both sides, the 
‘lesion extending as far as the hippocampal margin of the 
hemisphere (Fig. 6, a, b, 0). This profound double lesion was 
effected in two operations, and at first produced a condition 
resembling idiocy, which was well marked for a few days, 
but afterwards gradually passed off. This condition was 
*probably caused by the great disturbance of the functions of 
the whole brain which so extensive a removal produced, and 
especially the vascular disturbance caused by the occlusion of 
branches of the middle cerebral arteries. A similar condition 
was brought about in the large female Rhosus above men- 
tioned, in which both superior temporal gyri were radically 
removed after separating up the fissures bounding them, and 
here also there must have been considerable interference with 
the middle cerebral arteries. 

The condition was marked by loss of intelligence and 
memory, so that the animals, although they received and 
responded to impressions from all the senses, appeared to 
understand very imperfectly the meaning of such impressions. 
This was not confined to any one sense, and was most evident 
with visual impressions. For even objects most familiar to 
the animals were carefully examined, felt, smelt and tasted, 
exactly as a monkey will examine an entirely strange object, 
but much more slowly and deliberately. And on again, after 
only a few minutes, coming across the same object, exactly the 
same process of examination would be renewed, as if no recol- 
lection of it remained. The disposition also became completely 
changed: both animals exhibited the utmost greediness, losing 
all the daintiness which characterises the feeding of monkeys; 
they also entirely lost their fear of man. This idiotic con- 
dition lasted longer in the large female Rhesus than in the 
monkey deprived of the whole of the temporal lobes, which in 
a few days had already almost entirely recovered memory and 
intelligence, while the former remained in a stupid condition 
fox some weeks. But there was never any difficulty in ob- 
serving that sounds, even slight in intensity, were heard. 
One of these animals was kept for eight, the other for nine 
months; and except for the condition just described, which 


,@ 
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Fic. 6.—Brain of a Monkey, with almost complete removal of both temporal lobos, 
The brain is shown as geen from the right side in a, from the a t side in b, 
and from beldw in 2. 
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was only temporary, they behaved during the whole time in 
every way like normal monkeys. 

The case of the monkey with both temporal lobes completely 
removed militates as strongly against the view, that the 
auditory perceptive faculty is localised in those lobes, as do the 
six cases against Dr. Ferrier’s view. H. Munk appears to be 

eof that opinion ; but I cannot find any account of experiments 
which he has made upon monkeys in corroboration of the view; 
it appears to rest entirely upon experiments on dogs.” Luciani 
and Tamburini’ speak of the auditory centre in monkeys as 
being presumably situated in the superior and middle temporal 
gyri; but this opinion appears to be based merely on the results 
of electrical excitation. Luciani, in a later communication,‘ 
remarks, “Our results tend to show that not only the whole 
cortical area of the temporal lobe, as admitted by Munk, but 
probably also the cornu ammonts forms an integral portion of 
the auditory sphere.” With bilateral extirpation, “at first the 
auditory troubles may amount to absolute deafness, but soon 
pass into a condition of obtuseness of hearing. . . .” 

Although it is not specially stated, it would appear that 
these statements (of Luciani) also rest mainly, if not entirely, 
on experiments on dogs. I believe, therefore, I am justified 
in asserting, that the supposed localisation of the auditory 


1 These two animals were‘exhibited to the Neurological Society, and a Com- 
mittee of that Society was appointed to examine them. Another monkey which 
was erroneously believed to have been submitted to the same operation (removal 
of both superior temporal gyri), and a fourth, which had been subjected to no 
operation at all, were also put before the members of the Committee. No doubt 
was raised as to the hearing of the first two; but one member of the Committee 
thought that the third, and another member that the fourth, monkey was totally 
deaf! This I mention to illustrate the difficulty that even skilled observers, 
unacquainted with the habits and disposition of the individual animals, experienco 
in deciding the question of the possession or loss of hearing in monkeys. We 
ourselves had obtained so many evidences from time to time by being frequently 
with the animals, that we never had the slightest doubt upon the subject; nor 
could any one that had much to do with them. 

3 Op. cit. 4te Mittheilung, Fig. 4, s. 63. In the description of this figure the 
autpor states, “Mit B ist die Rindenpartie bezeichnet, welche nach den 
Erfahrungen am Hunde als Horspliare anzunchmen ist.” Munk regards the 
gupero-posterior tip of the first temporal gyrus and the adjacent part of the 
angular gyrus as the “sensory area of the region of the external ear.” 

4 Op. cit. 

‘ on Sensorial Localizations,” eto., ‘Brary,’ Vol. VIL p. 154, 
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perceptive faculties in ‘the temporal lobe in monkeys has no ex- 
perimental evidence in its favour, and the case I have described, 
in which both temporal lobes (including the cornu ammonia) 
were wholly removed without’ any permanent diminution in 
the acuteness of hearing, bears strongly against that view, ` 

In the same animal smell and taste were also present, and, 
so far as we could ascertain, were in no way diminished in? 
acuteness. This was also, as may à fortiori be expected, the 
case in two other monkeys, in which we cut away the antero- 

-inferior extremity of the temporal lobe on both sides. These 

experiments were made previous to those of total extirpation 
of the lobe, and were intended to test Dr. Ferrier’s surmise, 
that this region of the temporal lobe is related to the faculty 
of taste! But they give no support to that surmise (which is 
besides based on entirely insufficient evidence’), for all our 
animals gave well-marked evidences of taste both in the 
selection of favourite articles of food and in the disgust ` 
exhibited when a bitter substance, such as quinine, had been 
concealed within a raisin and thus inadvertently taken into 
the mouth. 

With reference to the cerebral localisation of perceptions 
produced through the nerves of tactile and of general sensi- 
bility, I would recall the fact that, in the researches which I 
have before alluded to as having been carried on in conjune- 
tion with Mr. Horsley,’ we described a number of experiments 
upon monkeys in which a more or less extensive destruction 
of one gyrus fornicatus was produced ; this lesion being in- 
variably accompanied by a considerable diminution, or even by 
complete abolition, of tactile sensibility on the opposite side of 
the body, while at the same time there was also considerable 
loss of general sensibility. This condition was always aollonet 

1 «Functions of the Brain, 2nd edition, p. 821. 

2 Movements of the lips, tongue, and cheek-pouches on electrical excitation 
(which may well have spread to the superjacent motor area in the lower part of 
the frontal lobe) and certain earlier experimonts in which -lesions (not aseptic) 
were roughly produced in this part, and loss of taste seemed to follow. But *the 
animals lived but a short time, and were in an entirely abnormal condition when 
tested, nor was the testing performed with purely sapid substances, but with acid 


and aromatic articles. 
3 «Philosophical Transactions,’ 1887. 
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by partial recovery, which gradually supervened until a 
stationary condition of diminished sensibility appeared to be 
permanently established. We did not, however, keep any of 
our animals which had been subjected to this -operation for 
more than about three months. In order, therefore, to deter- 
mine if possible whether in such cases there was ultimate 
complete recovery, I removed in another monkey & portion 
of about one and a half centimetres in length (the whole 
brain being about six centimetres long) from the middle of the 
gyrus fornicatus, on the right side of the brain. This operation 
produced a condition of almost complete (hemi-) anæsthesia, 
` involving the whole of the left side of the body with the ex- 
ception of the forearm and hand. There was a little paresis 
of the leg, due apparently to a portion of the leg area in the 
superjacent marginal convolution having been accidentally 
injured in the operation, but none of the upper limb or of 
any other part of the body. Asa rule, there was no reaction 
to touch, not even to a slight prick applied to the anesthetic 
side, and even when a movement followed, it was more like a 
reflex action than one dictated by the higher centres, for it 
was unaccompanied by wincing, which was invariably produced 

when the other side of the body was suddenly ee or 
pricked. 

This animal was kept under observation for more than seven 
months, and was tested from time to time. It was found that 
although the condition in ‘question underwent some improve- 
ment, there was still during the whole of that time a marked 
difference in the two sides of the body, the left side, with the 
exception of the forearm and hand, which were never anæs- 
thetic, being distinctly deficient in sensibility as compared 
with the right. We may fairly infer, therefore, that the 
hemianwsthesia which is produced by destructive injuries of 
the gyrus fornicatus is in all probability permanent. Whether 
however the perception of impressions of tactile and general 
serfsibility is confined to the gyrus fornicatus and its continua- 
tion into the gyrus hippocampus, can only be effectually 
cleared up by the entire removal of these parts of the limbic 
lobe—an operation of the greatest difficulty, but one which I 


R ON INJURIES OF THE CAUDA EQUINA. 
' BY WILLIAM THORBURN, M.D., B.8., B.8C. (LOND.), F.R.O.B. 
. Burgioal Registrar to the Manchester Boyal Infirmary, &c. 


THE series of cases upon which the conclusions diawn in the 
present .paper are based, appear to the writer to form a 
clinical picture the import of which has not hitherto been 
- fully recognised, although its features are sufficiently marked 
and the symptoms described have been noted by more than 
one observer. They present instances of very different lesions, 
all of which, however, agree in the production of pressure on 
the cauda equina, and although they are not all injuries, it 
has appeared advisable to place side by side with traumatic 
cases, those due to other causes, but resembling them in the 
locality of the lesion and the nature of the symptoms. All 
these cases have been treated in the Manchester Royal In- 
firmary, to the courtesy of whose physicians and surgeons I 
have again to express my indebtedness for permission to use 
. the material under their care. 

I'shall in considering these cases first relate their clinical 
histories, drawing attention to the salient points of each, and 
shall then proceed to draw certain conclusions, and to compare 
the facts observed with the experience of previous writers. 


"Case I.— Dislocation of the First Lumbar Vertebra.—Compresston of 
the Cauda Equina. 


: P. S. attended as an out-patient in Dr. Ross’s clinic during ‘the 
` morth of June 1886, and was admitted to the wards on the 7th of 
the following month.: He gave a history of. having been a heavy 
smoker and drinker, of an attack of syphilis twelve years ago, and 
_of pneumonia five years ago. On Jan. 81st, 1886, he fell from a 
` scaffolding and injured his back. For five days he was un- 


vay - 
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conscious, and has sitfce then had paralysis of the lower limbs 
with retention of urine, requiring the constant use of a catheter. 

On examination, he presented a distinct deformity of the 
lumbar spine, there being a wide interval between the first and 
second spinous processes with prominence of the latter. There 
was slight pain in the affected region, but no tenderness, (The 
exact position of the deformity was verified by repeated examina- 
tions, by various gentlemen.) 

The lower limbs presented complete paralysis of all the renee 
below the knee, and of the flexors of the knee, and there was 
weakness but not entire loss of power in the extensors of that 
joint. Flexion of the thigh could apparently be performed 
without difficulty; the power of adduction was slight, and that of 
abduction almost, but not quite entirely lost. The buttocks and 
lower extremities were wasted throughout. Electric examination 
of the affected region gave contractions ‘with the following 
currents :— 






Vastus Internus . 
Gluteus maximus . 
Biceps . $ 
Remimembranosus 
Semitendinosus 
Adductor Longus . 
Adductor Magnus. 
Gracilis . . 
Gastroonemius. . 
Tibialis Anticus . 
Extensor Proprius 


No contraction 
with 50 cells. 






Peroneus Longus . 





The knee-jerk and plantar reflexes were absent; but the 
eremasterioc reflexes were normal. 

The urine was retained, and had to be drawn off by the catheter; ; 
fæces were passed involuntarily. 

Sensation was normal on the upper part of the “buttocks, om 
is, in the region supplied by the last dorsal, ileo-hypogastric and 
external cutaneous nerves, and was little if at all diminished on 
the front of the thighs and the anterior halves of their inner and 
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outer aspects, or on the inner sides of tht legs; but there -was 
complete anæsthesia of the backs of the thighs, of that part of the 
buttocks not included in the above limits, of the outer aides of the 
legs and of the feet. The perineum, the penis, and the scrotum 
were alsd quite anesthetic, with the exceptions of the root of the 
latter, and the catheter was not felt in the urethra. The patient 
was, however, aware when the bladder was full, and when he 
evished to empty the rectum, but had no-control over the latter, 
and could not feel the passage of feeces. - At times he would have 
pricking sensations in the toes and some pain in the thighs. 
. The lower limbs presented no obvious change of temperature. 
Since the accident he had had no erections of the penis. On 
both heels were bedsores of large size. The urine was alkaline, 
containing large quantities of pus and phosphates. 

The patient remained under observation and treatment for 
_. some time; but, with the exception of amelioration of his cystitis 
and bedsores, underwent nochange. On leaving, he was instructed 
to return, with a view to trephining the spine, but has not since 
been heard of. 


, 


l ` The explanation of the above case is sufficiently obvious. 
There is sensory paralysis of all the nerves of the sacral plexus 
and possibly of the obturator, but not of the anterior crural 
or other lumbar nerves: the perineum, ‘penis, scrotum and 
‘urethra, being. supplied by branches of the pudic, are an- 
esthetic, but the root of the scrotum retains sensation, owing 
to the presence of twigs of the ileo-inguinal nerve, which,’ 
however, only descends to a very short distance. 

As regards motion, we find complete paralysis with the 
“reaction of degeneration” of the muscles supplied by the 
nerves of the sacral plexus. Those supplied by the anterior 
crural, although presenting the reaction of degeneration, are 
only weakened, and the adductors, supplied by the obturator,. 
appear also to retain some power. 

Again, the cremasteric reflex remains, but below this point 
reflex action is lost. 


$ Oase IL—Spina Bifida. —Oure:—Cauda Eguino in, Cicatrio, 
F. H. W. has been several times admitted into the Manchester 

Royal Infirmary, under the care, successively, of Mr. Lund, Mr. 

Whitehead, and Dr. Ross. He ia a clerk by occupation, is 24 
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‘years of age, and gives the following account of ‘himself. “At 

birth he had a swelling (spina bifida) of the lower part of the 

‘back, which was never larger than an orange. Very soon after 

birth a needle was thrust into this, but he does not know whether 

any effect resulted. When two years of age he was said to have 

‘had a fit, followed by paralysis, and subsequently wasting of the 

muscles below the knee on -both sides. He also states that there 

was some contraction of the calf muscles, causing drawing up of- 
the heel, which on two cocasions required division of the tendo 

Achillis, followed by the use of a metal boot. ` The deformity was 

thus eventually ‘overcome. When about fifteen years of age he 

began to be troubled by an ulcer on the outer side of the right. 
foot, which resisted all treatment, until in 1883 the little toe with 

its metatarsal bone was amputated. by Mr. Lund. . The wound 

thus caused remained open for nineteen months, at the end of 

which time its upper end had again furmed an ulcer. This ulcer 

still remains, and is his chief-trouble; it improves when he is 

confined: to his bed, but: soon breaks down again when he tries to 

move about. ~ 

The condition of the patient never varied very juaterially at the 
various times, extending over a period of some eighteen months, 
during which he was ‘under ohesryation and he presents the 
following points.’ - -` 

On the back, opposite’ to the: thet lumbar or first sacral vertebra, 
is a flattened swelling) about: the ‘size’ of .a -hen’s egg, but of 
lenticular shape and 'covered -with ‘hair: At its centre is a 
depression, into which. he states that a stocking-needle was passed 
at birth ; but he also Bays that the depression was congenital, and 
that the needle was used.only to probe its depth. The swelling 
is.of an elastic” consistence, and gentle manipulation caused 
sensations which the patient says are pleasurable but inde- 
soribable. Firm pressure causes passage of urine, defecation and 
strong sexual desire ; a‘ blow upon it causes some rigidity of the 
Icgs. Oyer ‘the swelling ‘is a luxuriant: growth of hair, which. 
is also well-developed on the lower limbs. 

-Both the lower limbs show distinct. wasting, which .is more 
marked on the right than on the left side, the circumferences being : 
right calf, 8 inches; left calf, 11 inches; right thigh, 14} inches ; 
left thigh, 17 inches; while the right is half an inch shorter than 
the left limb. On the right side, the fifth toe and its metatarsal 
bone were removed, and on the outer side of the foot over the fourth 
metatarsal is an oval ulcer about one inch long and half an inch 
wide. The’ ulcer shows a clean-cut margin, which is raised, 
horny and thickened, with slight undermining of the edges and 
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pale grahtlations at the base. Between the second and third too 
on the same foot was a second small ulcer which recovered with 
rest. The arch of the foot’ is exaggerated, the toe pointed, ‘and 
there is ho power of movement about the ankle-joint. 

The lower limbs are partially paralysed, with weakness and 
wasting of most of the muscles, and especially of those below 
the knee, the leg muscles of the right side being completely 
aralysed. The knee-jerk, ankle-clonus, and the plantar reflex are 
absent on both sides; the cremasteric, abdominal, and epigastric 
reflexes normal. The electric reactions of the musolés were as 
follows :— 








cells, 
Surtorings . . . 85 
Adductor us 35 
Gluteus ug. 50 
Vastus Externus . 40 
Vastus Internas . 45 
Gastrocnemius 25 
Peroneus Longus . 40 
Tiıbialis Auticus . 40 


Hence they did not present the “ reaction of degeneration.” To 
the faradio current they reacted with difficulty on both sides, the 
anterior muscles of the left thigh acting most readily, those of the 
right foot not at all. He has difficulty in walking, being always 
afraid of falling, and in the dark he staggers and has to grope his 
way. The walk is characteristically “psendo-tabetic,” the toe 
dropping at each step. At times, especially if he is tired, there are 
slow fibrillar movements of the muscles of the right thigh and 
gluteal region, with occasional choreiform movements of the right 
foot. i ; 

As regards sensation, he states that he cannot judge of the 
position of his right lower limb, and that the ground does not 
feel solid under his feet. At times the limbs feel “as if they did 
not belong to him, but were some distance off.” He occasionally 
has pain in the dorsum of the right foot, the knees and hips, and ` 
infense tickling sensation in the sole of the right foot. On 
examination, there was found to be extensive anæsthesia of the 
lower limbs, of similar distribution on both sides. The affected 
area was not quite sharply defined, but had the following general 
outline as represented in the accompanying diagrams, where the 

VOL. X. 20 
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anesthetic portion is shaded. Commencin g above at the side of the 
tumour and almost at its centre, the boundary-line runs downwards 
and outwards, across the upper limit of the gluteal region, thence 
over the great trochanter down the outer side of the thigh to the 
apex of the line leading to the external condyle; it now tends for- 
ward, somewhat to the front of the condyle, and then down along 
the line of the fibula for about half its length; after whioh it 
comes forward and inward across the shin, ending about the middle® 


Fic. 1. Fio, 2 





of the first metatarsal bone. The inner boundary commences’ 
about the external inguinal ring, passes outward towards Poupart’s 
ligament; thence slightly tackwards for a short distance; again 
down the inner aspect of the thigh to the back of the interfal 
condyle; thence down the inner side of the leg, curving below the 
internal malleolus and running forwards to join the former line 
over the metatarsal bone of the great toe. It will be noted that 
these limits include the gluteal region, back of the thigh, the back 
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and partially the outer side of the leg, and the whole of the foot, 
except a small area on its inner aspect. Further, the perineum is 
included in these boundaries, being absolutely anesthetic. The 
penis also is anesthetic, except at its extreme root, as is the 
scrotum, except along a line, too small to represent in the diagram, 
extending forwards and downwards from the external ring for 
about two inches, and corresponding apparently to the distribu- 
*tion of the ileo-inguinal nerve. Although the scrotum is thus 
anmsthetio, testicular sensation on deep pressure is normal. 

At one period he states that he passed urine involuntarily, and 
had to wear a bag to catch it; but he can now retain it, and indeed 
only passes it with difficulty and much straining. He knows 
when the bladder is full. The bowels are usually relaxed, and at 
times he has involuntary evacuations. He is not always able to 
tell whether he has or has not passed urine or fæces. He has 
sexual sensations and enjoyment, but states that on connection the 
semen is usually ejaculated before intromission, but that on a 
second coitus he can perform the act as usual. When under the 
influence of drink he says that he can both pass his urine without 
difficulty and complete the sexual act on the first attempt. 

He is subject to attacks of lymphangitis and swelling of the 
inguinal glands in the right lower limb, which attacks he believes 
to have a tendency to monthly periodicity, and to be brought on 
in‘many instances by drinking or by sexual excitement. 


This case resembles the first very closely, differing mainly 
in the less complete paralysis and in the partial reaction of 
degeneration replacing the complete degeneration shown by 
Case I. The distribution of the anesthesia is similar to 
that of Case I. An interesting point is the retention -of 
sexual desire and enjoyment in spite of the complete an- 
wsthesia of the penis, and the evidence of persistence of 
sensation in the testicles which derive their sensory nerves 
from: some point higher in the cord than does the scrotum. 
The paralysis is again seen to affect mainly the branches of 
the sciatic, gluteal, and pudic nerves, sparing the anterior 
-crural and obturator with the upper lumbar branches. That 
the lesion is an involvement of the cauda equina in the 
cicatrix of the spina bifida there can, I think, be no doubt. 
The trophic lesion of the right foot is interesting, and is 
similar to that seen in e case reported by Ogston' of old 
spina bifida with, perforating ulcer of the left foot, anesthesia 


1 « Lancet, 1876, vol. ii. p. 18. 
202 
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of the outer side of the leg, and dorsal and plantar aspects of 
the foot and diminished faradic contractility of the muscles of 
the foot, all on the same side. Indeed Ogston’s case is clearly 
of the same nature as the above, differing only in that the 
cicatrix had, in his case, involved but a portion of the fibres 
of the sciatic of one side only. 

Another case of the same nature is reported by Panes ° 
as an instance of spina bifida occulta. The patient had a 
depression over the spine from the first to the fifth lumbar 
vertebra, excessive growth of hair over that region, and a 
perforating ulcer on the outer side of the right foot. The 
tight lower limb was wasted, especially below the knee, and 
there was' some loss of power in it: there was anesthesia of 
the sole and outer side of the foot; the. knee-jerk was lost. 

The next case which I shall quote presents similar ‘symp- 
toms. arising from the pressure of a tumour on the cauda equina. 


Gase ILL.—Tumour of’ Cauda Equina. 


' Joseph“Davies was admitted under the care-of Dr. Ross on May 
12th, 1882. His previous history presented nothing of interest. 
About five months before admission he-began to suffer from pains 
shooting from the small of the back down the backs of the thighs 
and legs to the feet, which gradually increased until he was unable 
to bend his back and could hardly walk. 

' Oh ‘admission he complained of the above pain, and of great pain 
in the buttocks when sitting down. He could hardly walk, 
dragging the legs along the ground slowly and with difficulty, and 
the lower limbs were much wested. The patellar reaction was 
increased on both sides. The urine was retained, and had to be 
drawn. off with a catheter. Pupils presented no abnormality. He 
was treated with strychnia and iron. l 

The notes at this period are very imperfect, but there seems to 
have been little or no change for along time. On July 5th he 
was ordered gr. 5 doses of pot. iod. On July 13th it was noted 
that pain was greatest about the ankles and outer sides of the feet. 
There was no staggering in the gait, nor did he sway when 
standing with the eyes closed, but the movements of the lower 
limbs were very feeble, erpecially those of the gluteal muscles. The 
plantar and cremasteric reflexes were well marked, but the gluteal 
was sluggish. The patellar tendon reaction was lively (? exag- 


1 Virchow’s ‘ Archiv,’ 1887, p. 404. See Appendix. 
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gerated) on both sides. On both sides the muscles of the lower 
limbs were markedly atrophied, and with the exception of the 
gluteus maximus of tho left side, had lost their faradic con- 
tractility, this muscle also'only reacting to strong currents. 
Analgesia and diminution of tactile sensibility was present over 
the back of the sacrum, extending thence to the perineum, the left 


e Side of the scrotum, the backs of both thighs, and down the calves: 


in the form of a triangle with the apex downwards. 

Four days later the anwsthetic area was found to have extended, 
so as to involve the buttocks up to the level of distribution of the 
ileo-hypogastric nerves, the backs of the thighs, and the bulk of 
the leg, omitting, however, tke knee-joint, inner border of the tibia 
and foot, and the great toe (i.e: the distribution of the internal 
saphenons nerve). ‘The anesthesia was less perfect in the legs than 
in the thighs and buttocks, “His urine was still retained, but he 
drew it off himself with a catheter. On going to stool, he could 
not pass a motion until he had: pressed apon the perineum, but 
very light pressure—even merely wiping the anus—was sufficient, 
so that the action was probably not entirely mechanical, Pain in 
the lower limbs was very severe, especially on movement, and he 
had often much pain about the anus; those symptoms being so 
„Bevere as to necessitate hypodermic injections of morphia. 

A month later he could still move the lower limbs in all 
directions, but only with the greatest difficulty, and apparently 
somewhat better on the right‘than on the left side ; -there was-also 
extreme wasting of the limba, but it was difficult to say that one 
group of muscles was more affected than another. The. plantar 
and cremasterio reflexes were exaggerated, the gluteal absent on 
both sides. The knee-jerk was, as before, well marked, but there 
was no ankle clonus. With the faradio current the gastrocnemius 
and glutei gave no reaction; the anterior leg muscles and all those 
of the thigh reacted to a current of medium strength. The 
following table shows the number 'of cells required to produce 
contradtion with the constant current : — 
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The distribution of the anæsthesia at this date is indicated by 
_ the accompanying diagrams (Figs. 3-7). Pain was still very grêat, 
but the general health remained fairly good. There was some 
redness over the trochanters and sacrum. 
From this time the patient lost ground rapidly. The skin was 
sore at several points, an abscess formed over the right trochunter 
guajor, the pain was intense, the appetite failed, and the tempera- 
ture became hectic, varying from 97° in the morning to 108°°6 in 





the evening.. On Sept. 11th he was ordered drachm doses of liq. 
hyd. perchlor. with grs. ij of pot. iod. three times a day, but no 
improvement followed. Morphia had to be used constantly. 

On Nov. 1st a bedsore formed over the sacrum, and on Nov. 15th 
he had convulsions and died in the afternoon. 

No notes were taken of the post-mortem examination, but Dr. 
Ross, who was present, and Prof. Young who was at that time 
Pathologist to the Infirmary, remember that there was found only 
a very small tumour—a fibro-sarcoma about the size of a hemp seed 
—situated on one of the nerve cords of the cauda, with no signs of 
diffused infiltration or inflammation. It is, however, obvious that 
there must have been some lesion of more than the one nerve root, 
and no microscopic examination was made of the others. The 
spinal cord itself was perfectly normal. 


We have here the same distribution of anæsthesia as in 
Cases I. and IL, but the notes contain no reference to the 
relative power of the thigh muscles. The reaction of degene- 
ration was again absent. Owing to the nature of the lesion 
the anæsthesia was preceded by intense pain, and the symp- 
toms wore at first more marked on the left than on the right 


892 ` ON INJURIES OF THE CAUDA EQUINA. 


side. The retention of the knee-jerk and plantar reflexes is 
remarkable, but some exaggeration of reflex action is by no 
means rare in the earlier stages of peripheral nerve lesions, 
before irritation has given rise to complete annihilation of 
function. The nature of the lesion was here placed beyond 
any possible doubt by the post-mortem examination, which 
showed that the cauda equina and not the spinal cord itself 
was the region involved. 

A closely similar case is mentioned and figured by Gowers, 
who notes that tactile sensibility was impaired “chiefly in 
the region supplied from the sacral plexus;” and that 
although the lower limbs were paralysed, “a little power in 
the flexors of the hips and extensors of the knees persisted 
almost to the last.” Hence, in Gowers’ case also, the anterior 
crural nerve was less profoundly affected than the branches 
below it. His figure shows a tumour of the cauda equina 
immediately below the termination of the cord. 


Oase IV.—Dislocation Forwards of the Second Lumbar Vertebra. 
—Compression of the Cauda Equina. 


R. M. O., aged 15, male, a collier by occupation, was admitted 
to the Infirmary under Mr. Jones’s oare, on December 31st, 1886. 
About the end of the previous August, while he was in the pit, 
and probably in a stooping posture, a stone weighing 5 or 6 cwts. 
fell from the roof—a distance of about 5 ft.—on to his shoulders, 
bending him forwards with his head between his knees, and his 
right leg under him. On being extracted, he was found to have a 
. fracture of the right femur, and this was apparently the only injury 
diagnosed at that time; but he had much pain in the lower part 
of the back, and in both hips, and was unable to sit up in bed. 
Some nime weeks later, he could sit in a chair. He was never 
able to move his feet after the acoident, and not for a fortnight 
had he any power over either thigh. He had never any pain or 
other unusual sensations in the lower limbs. For six weeks after ° 
the accident his urine had to be drawn off systematically with a 
catheter, and from about the third week he had symptoms “of 
cystitis, which still continued on admission. Since the sixth week 
no catheter has been used, and he has been able to pass water, nor 
has he ever had any incontinence; but micturition is very slowly 
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performed. Constipation has been’ present throughout, but there 
has never been any involuntary defecation. 

On admission we found a prominence of one of the lumbar 
spinous processes (the third) one inch above the level of the 
posterior superior iliac spines. Above and below this were 
depressions, and to the left of, and a little above it, another 
Pony prominence, due apparently to the displaced transverse 
process of the second lumbar vertebra. There was slight pain 
and tenderness in this region. 

The lower limbs. presented partial paralysis. The hips could 
be moved in every direction, but adduction was more powerful 
than any other movement; extension and flexion were about 
equal, and abduction very weak; at the knee extension was more 
powerful than flexion. In the ankle and foot no movements could 
be produced. The muscles of the buttocks and lower limbs were 
wasted, especially below the knees; none of them contracted with 
a faradic current of such strength as the patient could bear, and 
we were unable to test satisfactorily the galvanic reactions. The 
knee-jerk was absent, as was the plantar reflex, the cremasterio 
and gluteal being well marked and apparently exaggerated. 

There was nowhere absolute ansesthesia, but sensation was obtuse 
over a region fairly well defined by the following boundaries :— 
above the upper part of the gluteal region, thence down the back 
of the thigh, leg and sole of the foot, the front of the leg, and the 
dorsum of the foot. It was much less imperfect on the front of 
the thigh than elsewhere in the lower limbs, and was better on the 
inner than on the outer side of the leg. Over the genitals also 
sensation was much blunted but not absent, and a catheter was 
felt along the whole of the urethra. The passage of fæces was 
~ also felt. He states that sensation had gradually improved since 
- the acoidont. The feet always felt vold, but there was no pain or 
hyperæsthesia. 

The skin of the lower limbs | no abnormalities. . Pria- 
pism was common; tho urine was alkaline, containing some pus 
and phosphates, and he had pain over the pubes, and smarting on 
micturition. 

On January 15th—a fortnight after his admission—-Mr. Jones 
proceeded to “trephine” the spine im the affected region. 
Chloroform having been administered, the patient was turned on 
his face, and an incision four inches in length was made in the 
middle line, with its centre over the prominent spine. From 
either end of this an incision of some three inches was carried at 
right angles to it, and to the left. The superficial structures were 
thus dissected up in a flap, and the muscles were drawn aside from 
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the vertebral groove, and held back by retractors. It was now clear 
that the arch of the second lumbar vertebra was displaced forwards, 
the prominent spine being that of the third. Thus the displace- 
ment was that most commonly met with—dislocation forwards of 
the upper part of the spine; at the same time the spine of the 
second lumbar was broken off and isolated, and the prominence 
above mentioned as lying to the left of the middle line proved tg 
be the aitioular process of the third lumbar, its articular surface 
being exposed by the dislocation forwards of that of the second. 
The detached spine of the second vertebra was removed, and 
showed a gap between the arches of the second and third, filled 
with dense cicatricial tissue. By means of bone forceps, the arch 
cf the second lumbar was now almost entirely removed, exposing 
the membranes of the cord which had obviously been compressed. 
by it. Around these membranes there was also cicatricial tissue, 
which was not interfered with. The flap was replaced and 
sutured, a drainage tube being placed at its lower angle, and the 
wound dressed with wood wool. 

No trouble followed the operation, and the wound healed well, 
but rather slowly, the temperature being more or less raised for 
about a fortnight afterwards. Five days later the patient stated 
that the sensation of coldness in the feet had disappeared. After . 
a week the faradic current was used to the muscles, and caused 
slight contractions in the posterior thigh muscles, a more marked 
effect in the anterior muscles and adductors, but none in the legs. 
The galvanic current was never used, as the patient could not bear 
it, and struggled when it was tried. Sensation improved some- 
what, and the thigh muscles became much stronger during the 
ensuing two months, but no power of motion returned in the leg 
muscles. In this condition he was sent to the convalescent 
hospital at Cheadle, on April 2nd, two months and a-half after the 
operation. 

A month later, when I saw him at Cheadle, he could stand up, 
and could, by means of chairs, &o., walk a little; the thigh 
muscles were fairly developed, and moveable in all directions, but 
the leg muscles remained atrophied, and he could not move the 
ankles or toes. The thigh muscles reacted to the faradio current, 
but those of the legs did not; it was not possible to obtain accurate 
galvanic observations, but apparently the ascending and descending 
currents were equally effective in producing contractions of the 
thigh muscles, and equally unable to affect those below the knees. 
Occasionally he had museular tremors. Sensation appeared to be 
everywhere normal, but was perhaps a little more acute on the 
inner’ than on the outer side of each leg. Tho superficial reflexes 
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were well marked, the knee-jerk absent. A small quantity of pus 
still remained in the urine, but there were no subjective symptoms 
connected therewith. A fortnight afterwards, when I saw him 
again, he could walk with the aid of one stick only, but with 
‘marked dragging of the toes. There was no other change. 


° The relationship of this case to the three first cited is 

obvious, and the localisation of the lesion indubitable. The 

most interesting point in the symptoms is the slight inter- 
- ference with sensation as compared with motion. 

We are now in a position to compare the above four cases, 
which, although differing somewhat in their details, resemble 
one another sufficiently in their broad outlines to form a 
distinctly marked group. For this purpose, I have arranged 
the leading symptoms in the form of a table, showing the 
similarities and points of difference in each case (p. 396). 

It is to be remembered that the spinal cord terminates at 
the level of the lower border of the first lumbar vertebra, whence 
the nerves of the lumbar and sacral plexuses descend to pass 
out from the spinal canal, each immediately beneath the 
vertebra from which it takes its name. Hence, in all of these 
cases the lesion was so situated as to compress the cauda 
equina and the cauda equina only ; and further, in Case I., the: 
whole of the lumbar and sacral nerves pass out beneath its. 
level, while in Case IV. it involves all but the ileo-inguinal 
and ileo-hypogastric; in Cases II. and III. the exact level of 
the pressure cannot be ascertained, but must clearly have 
been almost the same as in Cases I. and IV. : 

In all of these cases the salient point is that, although the 
whole or almost the whole of the nerves of the cauda- pass the- 
level of the lesion, those Which escape from the spinal canal 
lower down are more seriously injured by the pressure. Why 
this should be so is not clear. Those nerves which come out 
lower down are, in the cauda, situated nearer the: middle line 
titan those which pass out above them, and hence they would 
appear to have more room to escape from pressure, and we 
might expect them to suffer less rather than more; but that 
the contrary is the case is an established fact, and we are able 
definitely to conclude that, in a pressure lesion of the entire cauda 
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equina, those nerve roots which emerge "lower down are more 
seriously injured than those above them. 

As already stated, the above-described combination of 
symptoms has been several times noted by former writers, but 
as in other cases of spinal injuries, the descriptions given are 
usually so meagre as to render the diagnosis anything but 
elear. The annexed table (pp. 398-403) gives a few instances, 
from several hundreds of cases of spinal injury which I have 
abstracted, showitig more or less clearly the same group of 
symptoms, and indicating the various interpretations that have 
been placed upon it. The table does not pretend to be exhaus- 
tive, but merely illustrative. 

I shall not add anything with regard to the spinal 
symptoms in the above, which are sufficiently similar to my 
own cases, but merely wish to adduce evidence in favour of 
their being due to the pressure on the cauda equina. Case 1 
is attributed by the author to “intra-spinal hemorrhage,” but 
the date of appearance and the seat of tenderness appear to- 
me to warrant the interpretation given in the table. Case 2 
appears to me to be most typical, and I entirely fail to see why 
it should be regarded as an instance of “ concussion:” the 
lesion was clearly below the region of the cord itself and over 
the cauda equina, and the symptoms are those of pressure upon 
or partial destruction of the latter. In Case 5 Mr. Hutchinson 
places the probable seat of the lesiou at the fourth or fifth 
lumbar vertebra, a conclusion which, in view of our cases, is 
hardly warranted; at first all the muscles of the lower limbs 
seem to have heen paralysed (unfortunately, sensation was not 
at that time acvurately noted), thus indicating, I believe, an 
affection of the entire cauda. 

The best description is that of Leyden (Case 8), but he 
appears to have attributed the symptoms mainly to myelitis, 
and not to the crush of the cauda equina. In the other cases, 
the localisation is as a rule clear enough, from the facts above 
faynished. 

An important case is given by Kirchoff, in which there 
was traumatic dislocation backwards of the first lumbar 
vertebra; causing paralysis of the lower limbs, retention of 

1 « Archiy f. Psychiatrie, Bd. xv. 
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No, Beference, | Sex. | Age. Result. 


1. | Erichgen, 
‘Concussion 
of the 
Spine,’ 2nd 
ed. p. 80, 


8 | Ollivier, 
‘ Traité des 


la Moelle 

Épinière, | 

vol, i. p. 
358. 


4, | Hutchinson, | 
‘Lond, 
Hosp. Rep.’ 
yol, sii. 
p. 343. 





5. | Hutchinson, 
‘Lond. 
Hosp. Rep. 
vol. ii 
p. 826. 
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Probable 
Leio. 
M. | 14 | Recovery Inflamma- 
in four tion around 
months. ceuda 
eguina, mòre 
- marked on 
left side. 
M./ 19 | Unknown. Gunshot 
* wound in 
lumbar 
region. 
M | 40 Partial Gunshot 
recovery. wound in 
: lumbar 
region. 
M. | 42 | Deathin | Dislocation 
five wecks, of 2nd 
lumbar 
vertebra. 
M.| ? | Recovery Upper 
ın four lum 
months, region. 





Paralysis, &c. 


Came on gradually dur- 
ing ten days. Could 
then not stand, but 
moved legs in bed; no 
complete paralysis ex- 
cept in peronei, and ex- 
tensors of left ankle. 
Bapin wasting of left 
eg. 


Paralyais below tho seat 
of injury. 


None. 


Lower limba were para- 

lyacd with the cxcep- 
tion of the anterior 
thigh muscles, 


Paralysis of the legs. On 
eighth day could diaw 
up both legs, the right 
with greater difficulty 
than the left, 


Reflese 


No noi 


No not 


No nots 


No nots 


No note 
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Anesthesia. 


enbness and tingli 

«a outer side of left 
«igh; partial loss of 
neation below left 
ree. Right limb nor- 
al. 


aminished sensation be- 
w seat of injury. Hy- 
areathesia of front und 
mer side of thigh. 
nesthesia of ureter 
iterior to pais prosta- 
ca, 


solute anmathesia of 
ostero-internal and an- 
xior parts of thighs; 
€ penia and sciotum, 


amplete anesthesia of 
ales; partial loss of 
onsation of rest of 
imba, except front of 
‘tigha, Sensation bet- 
w on inner than on 
ater side of thighs, 
tometimes felt passage 
£ catheter. 


omathesia of genitals, 
wt condition of limbs 
«ot at first noted. Felt 
«ain when catheter en- 
ered bladder. On 8th 
May had perfect sensa- 
ion in fronts of thighs. 
)n-89th day had sensa- 
ion in f ni of thighs 
and legs, in hypogastric 
egion and scrotum; 

sensation in lat 
and second toes, partial 
n the others. Oom- 
olete anmsthesia of 
sack and inner sidea of 
thighs. 





Occasional 


—, 









Bladder and 
rectum. 


Vaso-motor 
and Trophic. 


extremities, 
especially 
of left 
foot. 


loas of 
control 
over 
sphincters, 


tRetention No note. 


of urine. 





Incontinence None. 


of urine. 


At firat Bedsore, 
retention, 
later, 
diibbling 
of urine. 
Retention 


of fæces. 


Retention 
of urine. 
Involuntary 
defecation. 
Urme am- 
moniacal 
for a time. 
On 89th day 
had desire, 
but no 
power, to 
pass water. 


No pria- 









Coldness of 


Local 
Symptoms, 


Tenderness 


over 8rd 
lumbar 
vertebra, 

after 10th 


Gunshot 
wound. 


Absent. 


Prominence 
of the spine 
“in the 
lumbar 


region.” 
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Remarks. 


There were 
also symp- 
toms o: 
cervical 
injury. 


Author re- 
gards as a 
case of con- 
cussion, 
because the 
retention of 
SOMO B6 'Ba- 
tion shows 
that there 
was no 
serious cord 
lesion (sio). 


Cage seen 
‘nine years 
after injury 


From the" 
distribution 
of the anms- 

thesia, and 
from the po- 
sition of the 
spinal pro- 

minence, 
the author 
thought 
it probable 
that the 
losion affected 
the 4th or 
5th lumbar 
vertebra. 
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No Reference, 


6. | Hutchinson, 


‘Lond. 
Hosp. Rep? 
vol, jii. 
p. 332. 





8. | Leyden, 
‘Klinik der 


ten,’ vol. ii. 
p. 143. 


9. Leyden, 
‘Klinik der 
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Dislocation 
of 2nd 





Partial Upper 
recovery lumbar. 
in twelve 

montha. 

Death in Fracture 
soven dislocation 
weeks. of let 

lumbar 
vertebra. 

Death in | - Fracture ` 

five of 12th 
mouths. dor-al and 
1st lumbar 

lamme, 











Paralysis, ko Reflow 
Paralysis of lower Jimbs, | No nome 
followed by some wast- 
ing, especially of gluiei. 
e 
At first, paralysis of | Nore 
lower limbs. At end of | flexes be 





second month, complete | low kne 


ysis below the Hxager 
rated j= 


ees, and very litile 


power in the thigh] thighs 
muscles except the sar- 

torius. 

Lower limbs were para- | “Not 


lysed, but some power | increases 
1emained in adductors 

and anterior muscles of 

left thigh. After three 

weeks there were 

cramps. 


Lower limbs almost com- | No note 


pletely puralyaed, but 
ad some power of ro- 
titing and adducting 


- thighs, and attempts at 


flexion of knees. Com- 
pleto passive flexion of 

neeg prevented by 
spasm of quadriceps, 
Adduction cad inwards 
rotation of left thigh. 
Occasional cramps and 
tremors. Muscles of legs 
and back of thighs did 
not react to farad. cur- 
rent; bnt those of front 
of thighs did so readily, 
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Anmethesla. 


<eathesia of scrotum, 
nis, and urethra; par- 
«lly of thighs; com- 
sotely of legs, “At in- 
«val of meee Eat 
“estate of feet, but- 
oks, and Perea 
mubness of penis, 
<otum, and urethra; 
e: good sensation in 
; better sensation 
Po than on dorsum 
feet, and on inner 
«n on outer aide of leg. 
first anesthesia of 
«ver limbs, At end of 
‘o months had anæs- 
esia of feet, obscure 
asation frum ankle to 
1e, especially on left 
hyperæsthesia of 


ox especially on 


æsthæia of lower 
mba, except from front 
left thigh to dorsum 

foot, the logs of sen- 
tion extending as 
gh as the buttocks 
«d sacrum, - affecting 
3 the penis and ure- 
ra; but leas marked 
« the front than on the 


inal region, shootin, 
ving in limbs and z 
bladder. . 
sostheala not compl 
at sensation 
at in the feet, ay 
secure in legs, back of 
ighe, and buttooks; 
r in front of thighs. 


“OL. X. 





Bladder and Vaso-motor 
rectum, and Trophic. 
Retention ae 
of urine 
and fæces, 


Retention | Occasional 


of urine, priapism. 
followed in | Wasting of 
four or five | lower limba. 
days by | Perspiration 
incontinence} of feet and 
Ammoniacal ankles. 
urine, Cidema of 
penis and 
Bocas 
rethritis,. 
o uti” 
B on 
back. 
Retention | No erections, 
of urine weating 
and facos. of fect ; 
cedema of 
lower 
i limbs and 
scrotum. 
Bedsores of 
feet and 
sacrum. 
Retontion Slight 
of urine odema 
and fæces. of legs. 
Bedsore on 
sacrnm. 


Local 
Symptoms. 
a 
of 8rd. 
lumbar 
vertebra. 


An im- 
movable 
projection 
4 inches 


above level 


of um- 
bilicus. 


No note 


and to the 
right. 








Post- 
mortem. 
was followed 
by some 
improvement 
in the 
symptoms. 
Fracture of | See text. 
1st lumbar This is 
vertebra, the| given by 
the author 
immediately | as a typical 
below whi case of 
pro} tranmatio 
wards myelitis. 
“Cm. 
min.). 
Lumbar cord 
swollen, soft 
and pale. 
Other aecond- 
ary lesions 
Fracture of | Death from 
12th dorsal uremia. 
and Ist lum- ' 
bar lamine, 
and of body 
of 1st lumbar 
vertebra ; 
tear òf dura 
mater; com- 
preson of 
cord and ‘ 
cauda equins 


Ta fammation of pia mater 
and softening of cord ex- 
tending to upper level of 
lumbar regions. Second- 





ary lesions 
2D 
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Fracture Paralysis of lower limbs. 
through 





Loss of power of the | No not 


lower extremities. 






Ik. 





urine, and involuntary defecation. In about six months the 
paralysis passed off, but the retention of urine was followed 
by incontinence, which, together with the roctal trouble, 
persisted. After death there was found some compression of 
the lower part of the spinal cord, and therefore necessarily of 
the surrounding nerve roots. The affected region of the cord 
showed degenerative changes. On these grounds the author 
concluded that this terminal portion of the cord contains the 
. ano-vesical centre: a conclusion which appears not entirely 
warranted, in view of the fact that the cauda must have been 
somewhat compressed and that, as shown by our cases, the 
bladder troubles would then probably be the most persistent. 
We cannot, therefore, be certain that the case was purely one of 
cord lesion, uncomplicated by injury to the cauda, ° 
In conclusion, I would draw attention to certain points in 
- the diagnosis of those cases of pressure upon the cauda 
equina. 
1. From locomotor ataxia, In a traumatic case there is 
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frst there was anses- 
«aola, except on the 
-ont of the thighs. In 

few days this region 
as also affected, but 
zain gecovered. 


mo “external parts of 
he lower lim ere 
«uite insensible, the 
eternal still retaining 
consideruble share of 
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little likelihood of confusion, although. even here it might, 
possibly be regarded as: ataxia consequent upon an injury. 
But in a case of tumour, or spina bifida, &e., the occurrence of a 
perforating ulcer, pains in the limbs, patches of.anæsthesia, loss 
of knee-jerk, and some difficulty in walking, with. or without 
bladder troubles, might well mislead the unwary. We must 
then note the absence of ‘pupil symptoms, of girdle-pains, 
gastric crises, &c.; on the other hand, we shall find the peculiar 
distribution of the anesthesia as above described, the affected 
muscles will be more wasted than in ataxia, and may present 
the reaction of degeneration, and there will be loss of power 
as well as inco-ordination.. The gait differs from that of 
ataxia, and is characteristic, there being not only clumsiness 
and sprawling, but marked dropping: of the toes. 

2. From injury or disease of the lower part of the spinal 
cord. Here we must be guided by the exact site of the local. 
symptoms, if any be present, remembering that the cord does 
not extend below the lower border of the first lumbar vertebra. 

2 D2 
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Also, if the cord be there injured, there will probably be some 
aneesthesia or hypermsthesia of the last dorsal or first and 
second lumbar nerves; and again we may expect more rapid 
trophic lesions than in injuries of the cauda. If the 
symptoms be asymmetrical, we have probably to do with an 
affection of the cauda rather than of the cord. Whether ina 
partial crush above the level of the last dorsal vertebra, the 
damage done to the anterior crural nerves bears the same 
relation to that done to the sciatics as in a crush lower 
down, I have at present no evidence to determine. 

3. From extra-spinal nerve diseases and injuries. We have 
here several difficulties to contend with, but in most instances 
a careful consideration of the case will lead to a correct 
conclusion. The only disease liable to be mistaken for an 
affection of the cauda equina is some variety, of multiple 
peripheral neuritis, and here we may usually decide the point 
by finding some affection of the upper limbs, by the marked 
preference of that disease for the extensor surfaces and by the 
slighter sensory symptoms. In cases of injury the difficulty is 
greater. Even the limitation of symptoms to one side of the 
body is not an absolutely pathognomonic sign, as is indicated 
by Mr. Erichsen’s case (No. 1, table). Nevertheless, complete 
unilateral distribution or -perfect symmetry would be strong 
arguments for the lesion being respectively outside or inside 
the spinal canal. We are again aided by the seat of any local 
signs of injury ; and finally we might with certainty pronounce 
the case to be an affection of the cauda, if we found the 
distribution of the sensory and motor symptoms to accord 
closely with the above-described types. . 

I have but one more remark to make here, and that is with 
regard to treatment. In cases of paralysis from pressure upon 
peripheral nerves, it is now an established rule of practice to 
free the nerve by a suitable operation, and in cases of division 

-to place the separated ends in suitable position for re-union. 
Success is almost invariably the result of such action, and 
perfect recovery has followed after. periods so prolonged as 
eighteen months.' Now the cauda equina is simply a bundle 
of peripheral nerves. Hence then, if it be compressed, or even 


1 Reg. Harrison, ‘ Brit. Med. Jour., 1886, vol. i: p, 448. 
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partially torn, by an injury to the bones of the vertebral 
‘column, we may expect to relieve or cure our patient if we can 
-take off pressure and remove any cicatricial tissue in which the 
nerves may be involved. So much must, it appears to me, be 
granted by all, for whatever view may be taken of the power 
of regeneration of the spinal cord, there can be no two opinions 
eof that of peripheral nerves. Again, we may probably assume 
that, where an injury to the cauda equina is followed by 
persistent symptoms, there is persistent pressure either by 
. means of displaced bone or cicatricial tissue. Hence, in these 
cases there is a removable obstacle to recovery. If there were 
no such “ gross ” obstacle, recovery should occur, as in injuries 
of other peripheral nerves. It has been very properly urged 
that, in injuries of the spinal cord itself, we cannot distinguish 
the effects of a transient from those of a permanent crush, and 
that we should not “trephine,” because we can rarely be sure of 
finding any bone pressing upon the cord. But this objection 
does not apply to injuries of the cauda equina, because the 
mere fact of recovery not ensuing in the course of some 
weeks is evidence of continued pressure. 
Thus then we may say that, in injuries of the cauda equina 
“which do not spontaneously recover, there is probably either a 
cicatrix or a piece of displaced bone which is keeping up the 
mischief, and that if we remove this. noxious agent we may 
very confidently hope for a cure. Are we then justified in 
operating for its removal? I am strongly of opinion that we 
are. The operation itself is certainly not to be compared in 
difficulty with many which are daily undertaken without 
hesitation. The only special danger is that of meningitis, 
and with modern antiseptic precautions I see no reason to fear 
this, especially if we delay operating until there has been 
time for the formation of meningeal adhesions around the seat 
of injury. In most cases. it. will be found unnecessary to 
open the meningeal sheath at all, the source of trouble being 
merely a fragment of bone, or, as in Mr. Jones's case, an 
- extra-dural cicatrix. i 
On such à priori grounds I would advocate trephining ‘in 
cases of injury to the cauda equina, always bearing in mind 
the following conditions. 
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1. We must be sure of the localisation. 

2. We should, if possible, wait for a reasonable period—say 
.8ix weeks, before operating, and should then do so only if the 
patient shows no signs of spontaneous recovery. 

8. Should the paralysis of the bladder be-early followed by 
severe cystitis, and should we suspect secondary renal troubles, 
what are we todo? On the one hand, not to operate probublye 
means death; and on the other, thé risk of operation is 
enormously increased. Further experience may enable us to 
settle this problem, but at present the outlook appears to be . 
sufficiently gloomy. A third course has suggested itself to 
me, but I have-had no opportunity to test its results, viz. to 
drain the bladder by means of a supra-pubic cystotomy. The 
object -of draining the bladder is obvious, and the supra- 
pubic appears preferable to the perineal route, because we are 
thereby enabled to construct our fistula through parts which 
‘are not anesthetic and predisposed to slough.’ If we could 
thus prolong life for a time, we might afterwards proceed to 
operate upon the spinal column, with fair hopes of a successful ' 
result, and encouraged by the great improvement effected in 
the case of R.M.O. and the cure obtained in a case recently 
published by Lauenstein,? in which there was complete para- 
lysis of the lower limbs, etc., from a dislocation of the twelfth 
dorsal vertebra, and where a perfect cure resulted from the 
removal of the displaced arches. It would appear, therefore, 
that whether “trephining the spine ” is or is not justifiable in 
cases of injury of the cord, it is certainly the proper treatment 
to pursue in those of the cauda equina, and hence the 
importance in such cases of making an exact diagnosis. 


POSTSCRIPT. 


The above paper was written in June 1887, since which 
date there has appeared in the ‘ Lancet’ for July 2nd, 1887, a 
most interesting article by Mr. Bland Sutton on “Spifa 


- 7 Jt is hardly necessary to point out that, in an injury to the cauda eguina 
“when the symptoms of shock, &o., bave passed off, the chief danger to life lies in 
the occurrence of bedsores or urinary troubles. 
® t Centralblatt f£. Chirurgie,’ 1886, No. 61, 
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Bifida Occulta.” The author quotes one case of his own and 
others, previously published, illustrating the relationship of 
this affection with perforating ulcer and pes varus; but as 
there is no complete account of the nervous symptoms in 
these cases, I can only suggest, without being able to de- 
monstrate, that they are probably. similar to those above 
described. 


FOLIE A DEUX. 
BY D. HAOK TUKE, M.D., F.R.O.P. 


Cases of Folie à deux, for which we have not a good corre- 
sponding English term, are sufficiently uncommon to warrant 
my recording some interesting examples, and making them the 
óccasion for a few observations. “Communicated Insanity” 
is the best term I know of, but it does not cover those cases 
in which the disorder is not strictly speaking communicated, 
and which the French include. “Double Insanity” is one 
synonym, but then it must be understood that I include under 
this head cases in which a greater number of persons become : 
affected. ; 

It is important to understand clearly what we mean by the 
phrase Folie à deus. Is the element of contagion, in the sense 
that fear is contagious, an essential part of the definition, or is 
it sufficient that two or more persons become mentally affected 
at the same time, and when together, by means of the same 
exciting cause? Or, again, may we stretch the definition to 
include the insanity of twins when they become insane con- 
temporaneously and are not living together, on the oo 
that there is a special sympathy between them ? 

Now while I should place in the first rank those cases in 
which there may be fairly said to have been contagion, in the 
sense that Fear is contagious, or that we speak of the contagion 
of a good or bad example, I include under the term Double 
Insanity, not only: — 

(L) Cases in which A. B. ‘being insane, affects O. D. in 
consequence, and infects him with the same mental disorder ; 
but— | 

(2.) Cases in which O. D. becomes insane from companion- 
ship with A. B., not in eonsequence of the direct transference of 
morbid ideas, but in consequence of the shock or strain arising 
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out of the painful impressions produced by witnessing the 
attack, or by the strain of nursing a patient. 

(3.) Cases in which two or more persons become i insane 
simultaneously from the same cause. 

(4.) Cases may even be included in which one lunatic infects 
another lunatic with his special delusions. 

° (5.) Twins. 

The following are, briefly, the particulars of two cases I was 
recently requested to see, and are good illustrations of the first 
class. 

The patients, neither of whom had an insane inheritance, 
and were not related, were a gentleman and his wife, the 
former being a partner in an extensive business in the City. 
-The latter was an Irvingite, and the prominence given by the 
Church of which she was a member must not be altogether 
overlooked in determining. the causation of the attack of 
mental disorder. In the next place, a gentleman, also an 
Irvingite, paid Mr. and Mrs. —— a visit, and induced them to 
try some experiments with the Planchette, which were re- 
garded as very successful and remarkable. At the same 
period, Mr. ——, I may mention, had a difficulty in making 
his business accounts come right, and having discovered the 
error, or believed he had discovered it, he attributed his 
success to a spirit called “ Minnie.” Mrs. was, however, 
the first to be carried away by the notion of spirit influence, 
although the strongest-minded of the two, and, as far as I can 
discover, it was she who drew her husband in the same path, 
rather than the Planchette directly. Anyway, when I saw 
them, the lady was the active ruling influence, and the gentle- 
man was the passive element, and the willing subject. I found 
them both in bed. The former was excited, and poured forth a 
stream of words. She said that spirits were constantly speaking 
to her, that part of their conversation referred to stabbing, 
and that they were cognizant of my presence in the room, 
amd'said many things to her about me, on the whole favourable, 
I am glad to say. She informed me she had been impelled to 
use bad words. She stated, in answer to my inquiry about the 
sound of the voices, that their voices were not so loud as mine, 
but that she had become possessed with a sort of instinctive 
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sense of hearing. “She heard voices with both ears, and their 
loudness was not affected by closing them. When I assumed 
that she was a believer in modern spiritualism, she indignantly 
denied it, said she hated it, and wished to be rid of these 
voices. While we were talking, one of her children was 
crying downstairs, upon which she remarked that the spirits 
told her that some one was torturing the child. But the mos? 


interesting feature of Mrs. ——’s auditory hallucinations was 
this: that she heard her own words, as she spoke to me, 
repeated audibly and distinctly. 


As regards the visual sense, she related to me having had a 
vision in the night when awake, 

Tho olfactory sense was distinctly affected. She complained 
of a smell of death—“ like vaults, you know.” 

I could not clearly make out any gustatory hallucination. 

General sensation was normal. There was no anmsthesia 
whatever. 

Physically, her Aanias -was flushed, her head hot ; the 
skin was moist and warm. The temperature in the aula wag 
100°, the pulse 90, and full. The tongue rather dry. The 
pupils were somewhat dilated, and reacted well to light. 
Bowels confined three days. 

I should mention that her left hand was bandaged, as she 
had cut it in thrusting her-hand through the window in the 
night in order to keep the devil out. In fact her excitement 
was so great, that the governess barricaded her bedroom door, 
and a servant fled from the house in her night-dress, and took 
refuge in the nearest signal-box on the railway, Whether the 
signals were neglected that night I have not been able to 
ascertain. 

Having examined this patient, whose form of mental 
disorder may well be called that of demonomania, I passed to 
the other side of the bed, and pursued my enquiries into the 
condition of the husband, who during this time had maintained 
silence, although he had been much excited in the morniag, 
the wife (I should have mentioned) having been at the same 
time in a sort of stupor for many hours. 

On conversing with Mr. —- I found him fairly calm, but 
possessed with the same delusions and hallucinations as his 
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wife. He told me he heard voices ordering him to do certain 
things. He said he believed that they had administered 
strychnia to him. He assured me that a clerk in his business 
was a medium, and exerted an influence upon him and his 
wife, . : 

It was interesting to note that, while she complained of 
entire sentences being immediately repeated, he stated that 
the latter part only of each sentence was repeated. 

With regard to the visual sense, he, like his wife, saw, as he 
said, the red sun in the room in the middle of the night. 
Since his recovery he has informed me that during this attack 
he could see with exquisite vividness the railway and the 
trains pass his house, at a distance which prevented him 
seeing them at all clearly when he was well. 

. Like her, also, he suffered from hallucinations of smell, and 
was free from those of taste. . 

His physical condition does not call for remark. His pulse 
was 80, his tongue moist, his temperature normal. His bowels 
were constipated. The pupils acted well to light. 

On my advising him to go into another bedroom, he said 
he did, not like to do so, as the gentleman who had been 
staying with them having occupied it, there were evil spirits 
remaining there. 

These mental symptoms had manifested themselves for less 
than a week, and the malign influence of the visitor had been 
exerted for some days previously. The wife appears to have 
been the first to become affected, and, as I have already said, 
was the one to impress the husband with a belief in the reality 
of those hallucinations. 

These patients remained together, notwithstanding my 
strong recommendation that they should be separated; yet 
they improved under treatment, and eventually recovered 
after a change to the seaside; but the husband at the present 
time, although attending to business, confides to me that 
whenever he is tired, the voices return, often addressing him 
in very unparliamentary language for not listening to them; 
but, he adds, “there 43 no fear of my doing so, and I do not 
-admit hearing them to any one.” 

It. may be open to doubt whether the following is an 
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instance of Folie & deux, or whether it was a mere coincidence 
that the symptoms of one patient resembled those of the 
other, but the case is interesting. 

A gentleman of large means became possessed of the idea 
that his food was tampered with. Labouring under. this 
suspicion of poison being placed in his food, he would secrete 
a piece of bread during dinner, and when he retired to his 
study would carefully examine it. In this way his collection 
of morsels of bread was often very considerable, and on one 
occasion when his house was broken into at night, the burglars 
opened his escritoire—only to find a collection of stale bread. 
This gentleman moved in society, and frequently took the 
chair at public meetings, and very few were aware of his 
peculiar delusions. Among those who did know of them were 
the servants in the establishment, including the coachman. 
-He was a highly-respectable and steady man, and loyal to the 
backbone to his master. His mind gave way without any 
shock or worry, and the form of mental disorder was that of 
suspicion of poison in his food. When called in to see him I 
could not fail to be struck with the resemblance between the 
mental symptoms of the coachman and his master, and I need 
hardly say that I should not have commented on it to any 
member of the family. But the gentleman’s own daughter 
spontaneously made the remark: “ Why De. has got the same 
delusions as those which have affected papa.” In some of the 
other symptoms she also detected a resemblance. 

I repeat that this occurrence may have been only accidental, 

but at any rate I think it quite possible that, while the coach- 
man’s attack of insanity was quite independent of that of his 
master, he, when he broke down, dwelling moodily upon his 
condition, he bethought him of those delusions of poison by 
which his master had been possessed, and began to give 
credence to them, and then to suspect that he nner was the 
object of the same malign influence. 
. Having observed in the last ‘Report of the Isle of Alan 
Asylum’ the admission of a man, his wife, and their daughter 
on the same day, I wrote to the Superintendent, Dr. Richardson, 
for the particulars, and, thanks to his courtesy, I am able to 
give them here. | F 
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- The father, William Cairn, admitted Feb. 26, 1886, was 70 
years of age, a farmer, and believed himself to be pursued and 
persecuted by the whole House of Keys ; that he was the owner 
of extensive property, out of which he had been kept by that 
House and the high bailiff. He asserted that mobs had been 
raised to destroy bis houses and ‘cut down his trees. He had, 
he. said, been assaulted by the men who had robbed him, with 
crowbars and pickaxes; when he endeavoured to obtain redress 
of these grievances, he had been prevented by telegrams and 
ghosts. 

His wife, ten years younger, asserted that her property had 
been sold against her will; that she had telegrams from invisible 
wires to say she must hang herself in consequence; and that 
her neighbours had put blood on the door and over the house. 

The daughter of these people, admitted on the same day, 
was 26 years of age ; was silent and morose, with the exception 
of saying “ first-rate ” to enquiries about her health. Her mind, 
in fact, was too demented to allow of her entertaining the 
delusions of her parents. How long she had been affected is 
not stated, but Dr. Richardson informs me that she had 
returned home from service some time previously, and he is 
of opinion that the insane ways of her parents had much to do 
with inducing her present condition of mind. 

As to the man and his wife, the first symptoms arose about 
sixteen years ago after the loss of a little farm. They began 
to think they were entitled to property of great value, and eight 
years ago they went to London to Somerset House, to establish 
their claim, and have, their relatives say, spend “many a 
bright pound ” in their search after the imaginary wealth. 
` Last year, in Franco, a whole family, consisting of six persons— 
the father, mother, two sons, and-two danughters—were simul- 
taneously attacked with demonomania. Dr. Lapointe, who reports 
the circumstance, states that they were orderly people, ‘economical, 
temperate, and were generally esteemed. They were, however, 
hypochondiiacal, and possessed of mystical ideas. They gradually 
came to believe that they were poisoned by sorcerers; the devil 
was in their clothes; they constantly saw him. They desired to 
be freed from his presence by exorcism; they regarded themselves 
as lost, and gave themselves up to many eccentric practices. At 
last they became dangerous, wandered about, and attacked the 
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peasants, ko that it became necessary to place them in an asylum, 

At tho end of a fortnight they were discharged from the asylum, 

apparently recovered. During two years they resided on the farm 

which they cultivated. Then, suddenly, the mother gave the 

signal of an attack, and the same ideas were reproduced in all the 

members of the family. It became necessary to place them once 

more in an asylum. It may be added that another member of the 

family, a son, tems from home, was by this means yed from an® 
attack of insanity.! 


Here is an instance of Folie à quatre, reported by an Italian 
physician. 

A woman, aged 47, was the daughter of a man who, having been 
a fuundling, devoted part of his life to trying to discover who were 
his parents. In consequence of constantly hearing her father 
rpeak of his mysterious origin, she began to think he must be 
descended from some one of noble birth, whose fortune she would 
some day inherit. This idea, which became an insane delusion, 
she communicated to her mother, and also a lady in whose service 
she was as femme de chambre. This lady systematised the delusion 
still further, and believed that the rich ancestor of her protégée 
was a general in the First Empire, and- that he had bequeathed a 
million francs to the hospital at Milan. Of course all the pains 
sho was at, all her negotiations, ended in nothing, and all her 
statements were disputed. 

Strange to say, the principal actor in this series not only married, 
but sucoeeded in conveying the delusion to her husband. Thus four 
persons were all inoculated with the same ideas, and, as might be 
expected, these were followed by hallucinations and suspicions of 
poison. In vain were they sepaiated ; they remain insane at the 


present time.? i 
When two lovers agree to commit suicide together, we may, 
perhaps be in doubt whether they are, strictly speaking, insane. 
Still the fact serves clearly to illustrate the influence exerted 
by one mind over another in regard to a morbid train of ideas, 
and ideas.of sufficient force and intensity to occasion desperate 
deeds. The following cases of simultaneous suicide, not of 
lovers, may be fairly regarded as illustrations of Folie a deus: 
: In May last, two young ladies of Munich, the Baronesyes Anna 
and Louisa Guttenburg, aged respectively 26 and 23, committed 
1 e Annalos Médico-psychologiques,’ November, 1886. 
2 « Archivio [taliano per lo malatie nervoso,” &0., xxi. faso 5 and 6, 
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suicide by drowning themselves in the Stamberg Lake, on the 
identical spot where the King of Bavaria was found dead eleven 
months before. It is stated that they had held many melancholy 
- conversations on the tragical fate of the King, and repeatedly 
went to the Lake in ‘order to throw flowers into his watery grave. 
At last they gave way to the impulse of following the King’s 
example, and taking a boat to the spot, which is close to the shore, 
fhey dropped silently into the water. Next morning, when the 
misging boat roused suspicions, a search was made, and they were 
found in the soft clay, firmly clasped in each other's arms, They 
were both pretty, highly cultivated, and rich.” 


I think that a tragedy which occurred recently in Vienna 
may be properly placed under this division. 


. A lady lost her husband some years ago. She then begged an 
older unmarried sister to liye with her. In the course of time, the 
grief of the widow turned her head, and she became quite insane 
and was placed in an asylum. Up to this point of the history we 
have not an example of Folie à deux. It was the grief of the widow 
upset the sister’s mind. Whether they belonged to an insane 
family is not stated. But now comes the portion of the story 
which bears on the subject of my paper. Last Christmas the 
insane sister was discharged. from the asylum, recovered. The 
result wag, that after her return to her widowed sister she not only. 
relapsed, but infected her sister, and at length they resolved to 
commit suicide. They took a-cab and drove to the foot of the. 
Keehlenberg, where it 1ises abruptly from the Danube. Having 
dismissed the cab, they were seen sauntering along the bank of 
the river. Shortly after, a railway guard saw a female figure 
floating on the water. Having taken a boat, he succeeded in 
getting the body out. He then discovered that a second. woman 
was fastened with cords to the back of the first. The woman at 
the top was the insane sister, and was restored to consciousness 
after a short time, and recovered.’ The other sister—the widow— 
was dead. While this was being ascertained, the sister who had 
been saved ran to the river and threw herself in again, but was 
again rescued. She was sent back to the asylum, from which she 
had probably been too soon discharged. 
e 


Having given striking examples of the first class of cases 
in which contagious sympathy exerts a great influence, I 
proceed to give an illustration of the second class of a) those, 


+ «Daily News,’ May 16, 1887. 
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namely, in which an insane patient caused the attack of 
insanity in another from shock, or strain. 

I was consulted about a married lady in consequence of her’ 
having become mentally deranged, the form of the disorder 
being melancholia with suicidal tendencies. The birth of a 
child—the first—and a good deal of domestic anxiety appeared 
to be the causes of the attack. 

A sister of this lady was summoned by a telegraph to join 
her. She had-attended her in her confinement, was not in 
strong health, and was somewhat unnerved, as was but natural, 
by being sent for to her sister on account of illness. She was 
by nature quiet and undemonstrative, and did not betray any 
undue emotion ; so that the patient’s husband had certainly no ` 
idea of there being anything the mutter with her when she 
came tosee her sister. She arrived on a Tuesday ; she was alone 
with her till the Friday. Then a mutual friend went over by 
accident to see them, and Miss ——, the visitor, shortly said, “ I 
must go home at once, or I shall go mad.” A medical friend 
attributes this to the shock of finding her sister insane. 

She left the same day, travelling home alone. The mutual 
friend, finding her quite as insane os the patient, was 
very uneasy at her making the journey by herself. From 
the time she reached home she was in a state of extreme 
mental depression, becoming at last much worse than her 
~ sister. About two months later she made a serious attempt 
on her life, by cutting her throat with a razor. She was then 
removed to an asylum, and for several months was not expected 
to live. She was ill for at least a year, rarely uttering a 
word and profoundly depressed. Recovery followed, and she 
has remained. well. 

The sister who was first attacked, and was my patient, never 
passed intoso bad a state, and it was not necessary to place 
her in an asylum. She recovered perfectly. 

In regard to these cases (those in which visiting, nursing, or 
taking charge of an insane patient induces a prejudicjal 
mental effect) it is of course difficult, if not impossible, to 
decide how much is due to imitation and sympathy, and 
how much to the mere strain from constant attention to the 
patient. It is remarkable that attendants in asylums do not 
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* break down mentally oftener'than they do. Indeed, seeing 
that some attendants are bound to become insane whether 
attendants or not, I think the fact that attacks of insanity in 
this service do not attract special notice is a proof that the 
contagion of insanity is somewhat rare. 

Without pretending to accurately determine, in the following 
«ase, how much was due to mere companionship and how much , 
to the responsibility of having charge of the patient, I think it 
is worth mentioning in this connection. - 

Miss ——, a young lady acting as constant companion to 
a patient of mine in lodgings for a period of some months, 
became the subject of mental symptoms herself. The patient 
had delusions, but her companion became simply depressed 
and hypochondriacal, without any delusions. She went into 
a medical man’s house, and becoming worse, desired to be 
admitted into an asylum. I do not think there was any trans- 
ference, in this case, of insane ideas from the patient to her 
companion, but that the care of the case was the real cause in 
a lady who was predisposed. 

- In a very sad case about which I have been recently 
consulted, I have no doubt of the influence exerted by an 
attack of insanity in a lady upon her sister who was with her 
_at the time. The latter felt the shock of the event deeply, 
ealled in question the necessity of placing her sister in an 
asylum, and became alienated from other members of the © 
family. She could not sleep, and was unable to pursue her 
avocations. A near relative had previously been insane, but 
-there was no evidence of heredity. í 

My third class comprises cases in which two or more persons 
become insane simultaneously from the same cause. 

The most familiar illustration of this class is the effect 

_ produced by the Revivalist. The immediate excitement, and 
even the hysterical convulsions induced, are conditions which 
cannot be ignored in their bearing upon the influence which 
-may be exerted by that rapid spread of sympathetic feeling 
which we recognise as epidemic in our own days, as well as in 
the Middle Ages, although they may pass off without consti- 
tuting actual insanity, But the effects are sometimes, un- 
fortunately, permanent, and constitute then striking examples 
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of Folte à deux or a larger number. I shall not occupy space * 
in bringing forward cases falling under this category, but 
proceed to the 

Fourth class of cases, those namely, in which one insane ` 
patient infects another lunatic with his or her delusions, That 
this is a much rarer event than one might have expected 
will be admitted by any one who has endeavoured to collece ` 
examples. Laségue regarded this occurrence as very rare. 
However, such cases do from time to time occur, and I will 
briefly cite one or rather two I have seen in Bethlem Hospital, 
which were under Dr. Savage’s care. 

Mrs. S. was admitted into the hospital on March last, 
labouring under delusions, the most prominent being that 
she was infected with syphilis, which, by her touch, had in- - 
fected all others, far and near, even her most gracious Majesty. 
No evidence of syphilis could be obtained. 

When in the hospital she was depressed, and talked freely 
about her delusion. She was frequently with Mrs. A., a patient 
in the same ward, and after awhile it was found that the 
latter was possessed of the same delusion in regard to herself. 
On the 18th of June last I specially questioned her on this 
‘point, and found that she fully believed herself to be labouring 
under syphilis. She interpreted some tonsillitis, which she had, 
to be a syphilitic sore throat, and referred to other symptoms 
also as being due to the same cause. I could not make out 
that she thought the other patient had infected her. It 
appeared that she-had simply adopted her delusion. I may add 

` that, on her admission, she was labouring under great mental 
depression and intense suicidal tendency, and had auditory 
hallucinations. f ; 

Although cases of this kind undoubtedly occur occasionally, 
the general disposition of the insane is to hold tenaciously to 
their own delusions, and to smile at the delusions of their 
comrades in disease. . 

The fifth and last class has reference ià the insanity of twjns. 

Isaw an example in the York Asylum, some years ago, of 
twins in a state of acute mania at the same time, but I cannot 
recall the particulars. There have been some marked cases at 
` Bethlem Hospital in which a very similar course has been run _ 


’ 


FOLIE A DEUX. 419 


by twins. It really seemed as if there was a sort of sympathy 
between them, or perhaps it would be more correct to say, that 
two constitutions having originated and been built up at the 
same time, and under precisely the same circumstances, they 
were so nearly identical that the exciting causes of insanity 
produced, when operating upon them, the same result. The 
ecoincidence was curious, that such causes should happen to 
come into operation at the same time. 

There is now a man in Bethlem in an advanced condition of 
general paralysis, whose twin brother has been under Dr. 
Clouston, at the Moningside Asylum, as a general paralytic. 
There was not a long period between the invasion of the 
attacks in each. Dr. Clouston’s patient is dead, Dr. Savage’s 
is in the third stage of the disease.’ 

Some time ago there were twin sisters in Bethlem, whose 
histories ran a singularly parallel course, although not to- 
gether. 

There were admitted in March, 1880, into the Southern 
Counties Asylum, Dumfries, twin sisters, Eliza and Isabella 
Scott. I have obtained from Dr. Rutherford copies of the 
certificates. Unfortunately the other particulars are extremely 
scant. They closely resembled one another; were 23 years of 
age, single, and domestic servants. No other members of the 
family had been insane. The attack dated in both from the 
same day-—-ten weeks before admission. Both are stated to 
have had a previous attack of insanity, and also at the same 
period, viz. when they were 19. 

The cause was not known. 

They were suicidal, and dangerous to others. Eliza was 


` suspicious of being poisoned, and had delusions about her 


friends. Isabella refused her food. Both were ina state of 
great excitement andincoherence. Isabella alternated between 
frenzy and depression. 

Eliza’s excitement passed away in about a week, and she was 
djscharged, recovered, in rather less than two months. 


Isabella did not recover so quickly, but she was discharged, ` 
recovered, in about nine months. She subsequently married ; © 


her recovery was apparently complete. 


1 The patient has died since this was written. 
2 E2 
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To these cases I would add a few observations. Under ° 
whatever head the cases may fall, it is important in studying 
them to have in mind these among other questions :— 

(a) Are the patients members of the same family ? 

(6) Is there an insane inheritance, or, if not, is the patient, 
who appears to be the passive subject or parasite, distinctly 
neurotic? The question of predisposition is, for obviouse 
reasons, highly important. . 

(e) How soon after A. and B. met did B.. manifest mental 
disorder ? 

(d) How long did they continue to associate ? 

(e) To what extent did the passive subject develop 
symptoms identical with those of the active agent ? 

(J) Were they separated, and if so, what was the after- 
history of the patients, more especially that of the passive 
subject ? 

Conclusions :— 

(1.) I think that experience shows, that the influence of the 
insane upon the sane is very exceptional, except under certain 
conditions, which can be laid down with tolerable accuracy. 

(2.) As an almost universal rule, those who become insane in 
‘consequence of association with the insane, are neurotic or 
somewhat feeble-minded. 

(3.) More women become affected than men. 

(4.) It is more likely that an insane person able to pass 
muster, as being in the possession of his intellect, should in- 
fluence another in the direction of his delusions than if he is 
outrageously insane. There must be some method in his 
madness. 

(5.) The most common form which cases of communicated ` 
mental disorder assume is that of delusion, and especially 
delusion of persecution, or of being entitled to property of 
which they are defrauded by their enemies. Acute mania, 
profound melancholia and dementia are not likely to com- 
municate themselves. If they exert a prejudicial effect, it is ky 
the distress these conditions cause in the minds of near relatives, 

(6.) A young person is more likely to adopt the delusions of 
an older person than vice versd, especially if the latter be a 
relative with whom they have grown up from infancy. 
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(7.) It simplifies the comprehension of this affection, to start 
from the acknowledged influence which a sane person may 
exert upon another sane person. Itis not a long road from 
this to the acceptance of a plausible delusion, impressed upon 
" the hearer with all the force of conviction and the vividness of 
a vital truth. 

e (8.) Itis not easy to determine to what extent the person who 
is the second to become insane, affects in his turn the mental 
condition of the primary agent. My own cases do not clearly 
point to this action, but there have been instances in which 
this has occurred ; the result being that the first lunatic has 
modified his delusions in some measure, and the copartnership, 
so to speak, in mental disorder, presents a more plausible 
aspect of the original delusion. 

(9.) Is it possible that those who are frequently with the 
insane become more irritable than they otherwise would haye 
been, without being actually insane? This has been asserted 
by a French physician, but I am not prepared to support it. 

I would say, in conclusion, that the subject I have discussed, 
is one of practical importance as well as curious interest. 

We ought to be alive to the considerable danger of one 
member of a family who becomes insane endangering the 
mental health of another member of the family. I should 
discourage a sister nursing for long an insane sister, though I 
have a patient at present who is to a large extent nursed by 
her three sisters, and this in a family where a brother has been 
under my care, and a sister and the mother have been insane. 

_ Their devotion is, however, so great, that they do not like to 
leave their sister in the hands of strangers. 

Again, I think that we should discourage susceptible young 
women, and especially hysterical ones, from associating with 
persons having delusions, or even entertaining wild eccentric 
notions short of insane delusions. 

Lastly, when such cases fall under our treatment, there 


. can be no difference of opinion as to the importance of 


separating promptly the patients who are affected, and of 
changing the scene completely. The passive agent—the 
parasitic growth—will probably gmanelly recover in a fresh 
and more wholesome environment, 


THE GROUPING OF THE CRANIAL NERVES. 
BY ALEX, HILL, M.A., M.D. 
Fellow of Downing College, Cambridge. 


Tue key ta the arrangement of the nuclei of the nerves 
of the spinal cord is to be found in their segmental suc- 
cession. I believe that the recognition of this anatomical 
fact is due to the late Professor Aeby. It has long been a 
favourite physiological axiom of Ludwig's, under whose 
direction various researches into the segmentation of the 
~ spinal cord have been carried out. 

In my lectures as Hunterian Professor in 1885, I attempted 
to apply this principle to the brain, and to check the observa- 
tions hitherto made as to the position in the cerebral axis of the 
nuclei of the several cranial nerves by a consideration of the 
distribution of these nerves in the segments of which the head 
is composed. It appears to me that this matter is of the 
greatest importance to neurologists, for a proper understanding 
of the constitution of the lower parts of the brain is impossible 
without a knowledge of the plan of segmentation of the head. 
On the other hand, the determination, by those who make a . 
special study of the brain, of the position in it of the nerve 
nuclei, ought to throw light upon the difficult morphological 
problem of the segmentation of the head. 

In all attempts at determining the lines of division between 
the segments of the head the cranial nerves have played a 
prominent part, and rightly, for no other constituents of 
the body so long-retain traces: of their origin. Nerves - 
are the aristocrats among the organs, adhering with greater 
pertinacity than the rest to their traditional course and 
constitution. To a certain extent, no doubt, this is due to the 
fact that the. nervous system is the first part of the body to be 
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developed, and obtains ontogenetically as phylogenetically to 
a certain degree of structural differentiation, before the modi- 
fled organs for the control of which it exists, put in an appear- 
ance. A muscle is altered in form to meet the requirements 
of a change in occupation. The blood-vessels which supply 
the muscles adopt the course most suitable for providing for 
he nutrition of the muscle in the altered position in which 
they find it at the time of their development. The nerve, 
however, is formed, before the muscles, and strikes out conse- 
quently for the original situation of its muscles for genera- 
tions after this has been changed. Hence it comes about, 
that while muscles and the bones which support them lose 
their metameric significance, the nerves preserve the records 
of the animal’s ancestry. 

It occurred to me some ten years ago that, since the nerves 
are outgrowths of a central system, their nuclei of origin 
within this system ought to exhibit a metamerism more 
marked than even that of the nerve trunks. I failed to 
classify them, however, because, following in the footsteps of 
all the morphologists who had up to that time dealt with this 
question, I expected to find a division of nerve roots into two 
series (sensory and motor, or dorsal and ventral) only, of 
which of course in the case of the cranial nerves, one series 
might be incomplete. Trying, however, to account for the 
apparently eccentric origin and distribution of the spinal 
accessory nerve, I realised that all the way down the cord, the 
columns of cells which belong to the anterior and. lateral 
horns are so distinct as to belong evidently to nerve fibres 
supplying different groups of muscles. 

The distinction between anterior and lateral horns is more 
obvious in the fœtus than it is in the adult. What may be 
the morphological division of the muscles into two groups 
with which this is correlated it is at present difficult to say. 
In the course of their growth the muscles exhibit an arrange- 
ment into somatic and splanchnic, as well as into dorso-lateral 
and ventro-lateral groups. It is better perhaps, in the present 
paper, not to attempt to decide to which of these systematic 
arrangements the division of the motor cells in the cord into 
anterior and lateral horns belongs. It suffices that the dis- 
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tinction is all the way down the cord (except perhaps in the 
lumbar and cervical enlargements, where the number of cells 
in each horn being great, the two regions become confluent), 
so clear that it is impossible to doubt, that the anterior nerve 
roots as they leave the cord contain two sets of fibres of 
different origin and destination. 

In the cervical region the fibres from the lateral horn® 
constitute a separate nerve, the spinal accessory. In other 
words, the cervical cord gives exit to anterior and lateral root- 
fibres, as well as entrance to the fibres of posterior roots. 

This greatly simplifies the problem of metamerism. Up to 
this time morphologists looked upon all motor nerve-roots as 
of equal importance. Each cranial motor nerve was regarded 
as the homologue of a spinal ventral or motor root. A con- 
sideration of the arrangement initiated by the spinal accessory 
nerve teaches us, that it takes two motor cranial roots to equal 
one spinal ventral root, for in their exit from the spinal cord, 
except its cervical region, the fibres derived from the anterior 
and lateral horns run together. Not so the nerves which issue 
from the axis of the brain. In this part the separation between 
the anterior horn and its nerves, viz. the hypoglossal, abducens 
and motor-oculi, and the lateral horns and its nerves, the spinal 
accessory, facial and motor division of the fifth is distinct and 
easy to recognise. 

At the time when I came to this conclusion, I was not 
acquainted with Van Wijhe’s paper,’ in which he puts the 
matter upon an infinitely better footing than any observations 
in adult anatomy could do, by tracing the origin of the 
muscles of the head to two distinct mesodermic sources, the 
“somites ” and the “ lateral plates,” for which different groups 
of nerves are destined. My argument amounted to nothing 
more than bringing the known facts of adult anatomy to bear 
upon the question of cephalic segmentation. Van Wijhe’s 
researches are referred to in the paper of Gegenbaur, which 
forms the excuse for this article. It will be noticed that 
Gegenbaur finds difficulties in the way of accepting the 


1 “Ueber dio Mesodermsegmenter und dio Entwicklung der Nerven des 
Selachierkopfes.’ (Natuurh. Verhandelingen Koninkl. Academie, Amsterdam. 
Deel xxii, 1882, Sep) = 
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‘complete homology of the third, fourth, and sixth nerves, which 
according to Van Wijhe belong to the first three somites 
respectively. 

Secondly.—Gaskell’s researches have shown that throughout 
the cerebro-spinal system we have also to reckon with a visceral 
root, which, as a rule, accompanies the anterior motor root, but 

*in the case of the vagus and pars intermedia constitutes an 
almost pure nerve, leaving the system in company with the 
lateral motor and sensory roots. 

Adding to the sensory root the three motor ones thus 
determined, we find that when we attempt to homologise ‘cranial 
and spinal nerves, we must take four of the former to equal 


$ 
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1. anterior; 2. lateral; 3. vis- Fre, 2—Grourma or Nexve ROOTS IN tHe 
ceral; 4. dorsal; a. anterior MEDULLA. 
horny; b. lateral horny; c 
Claike’s column; d. subs. ge- References as in Fig. 1 (e Clarke’s column 
Iotinosa Rolandi. is now swollen out into vagus nucleus). 


one of the latter, since in the head the union of sensory and 
motor fibres does not take place just outside the central 
nervous system as it does in the spinal cord. 

e Charles Bell classified nerve roots in two divisions—dorsal 
or sensory, and ventral or motor I might speak of my 


1 Bell aleo observed that, while certain cranial nerves, namely the hypoglossal, 
abducens and motor oculi, follow the same line of origin as the motor 100ts of the 
spinal nerves, the segular nerves, as he termed them, the rest of the cranial nerves 
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classification as based upon the FouR-Roor THEORY, for 
I believe that each spinal nerve contains four sets of fibres, 
which in the case of the cranial nerves are more or less 
discrete. 

Thirdly.—It is curious to notice the way in which the roots of 
the spinal accessory nerve, which has already divorced itself 
from the anterior motor nerve, the usual companion of a lateral® 
motor root, gradually incline across the lateral column to join 
at the upper part of the medulla with the vagus and the 
glossopharyngeal. The nucleus of the vagus was recognised 
by Ross as the upper end of Clarke’s column. The nerve 
arising from itno longer takes its exit in company with the 
anterior motor root, but with the posterior and the lateral motor. 
The change in grouping is shown at a glance in the accom- 


are irregular in their situation on the brain. The fifth uerve herightly regarded 
as the sensory nerve of the head, but the remaining nerves, fourth, seventh 
glossopharyngeal, par vagum and spinal accessory, he considered as forming, 
with the “external respiratory ” and phrenic. a group superadded to the regular 
nerves on account of their having a common function—namely, respiration. 
Dr. Gaskell, in a paper published some nine months after mine (‘Journal of 
Physiology,’ 1888, vol. vii. p. 1), gives to Bell the credit of not only discovering 
the division of nerve roots into sensory and motor, but also of recognizing the 
third gieat division of cranial nerves. This is very patriotic of Dr. Gaskell, and 
at the same time to a certain extent, from his point of view, justiflable; for 
Gaskell not only recognises the division of the cranial nerves (as given in my 
paper) into somatic motor (going to the muscles of the somites) and sensory ; 
lateral motor (going to the muscles derived from the lateral plates) and visceral ; 
but further subdivides the Intter into efferent nerves going to visceral muscles, 
&c., and afferent nerves from hypoblastio surfaces (the glossopharyngeal and part 
of vagus). If the fourth and phrenio are taken out of Bell’s list and the motor 
part of the fifth added to it, his respiratory gioup of nerves agrees with Gaakell’s 
“splanchnic” gioup. In other words, the nerves which Bell observed to arise 
regularly from the base of the brain belong to the dorsal sections of the cephalic 
segments, the nerves which he classed as irregular to the ventral sections. 
Instead, however, of nerves of respiiation, Gaskell would call them the nerves 
supplying motion and sensation to the viscera and to the arches by which the 
viscera are supported. 

No one can read Oharles Bell’s writings on the subject (« Anatomy of the 
Human Body, vol. ii. p. 878) without seeing that, far from having any such 
morphological classification in his mind, he was attempting to obtain anatom®al 
data for a most untenable theory as to the functiong of the body. GaskulPs 
acheme includes all that is contained in mine, and at the same time goes beyond 
it in what has a most plausible appearance of being the right direction. Until 


farther morphological data me obtained, however, it seems hardly desirable to 
discuss its probability. 
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panying woodcuts. In Fig.1 these nerves are seen to leave 
the spinal cord between its anterior and lateral column, although 
the dotted line indicates that in the cervical region the spinal 
accessory runs out alone through the lateral column. Fig. 2 
shows one nerve only, the hypoglossal, leaving the medulla 
between its anterior pyramids and lateral column (olive), while 
three nerves come out between the olive and restiform body. 


In reading the accompanying abstract of Gegenbaur’s paper, 
it will be observed that the nerves of the organs of special sense 
receive a very varied treatment at the hands of anatomists. 
The olfactory optic and auditory nerves are regarded as either 
segmental nerves, or branches of segmental nerves, or nerves 
sui generis, and therefore out of the discussion. 

The organs of special sense are looked upon as either inde- 
pendent gill clefts, or formed in connection with gill clefts, ` 
or even formed out of gill clefts. Or again, of the three organs 
one is regarded as having a different origin, and its nerve 
therefore a different homological value from the others. To 
the writer of this paper it has always seemed necessary that 
the nose, the eye, and the ear, should be treated alike. It 
seems highly probable that these organs are the only three 
left out of a complete series of segmental sense-organs which 
at one time existed, and that the relation of each of them to 
the central nervous system depends upon the period at which 
it specialised and became consolidated into its permanent 
form. 

The uncertainty of morphologists as to the light in which 
the organs of special sense are to be viewed is due, as it seems 
to me, to a complete misapprehension as to their relation to 
the central nervous system. 

It can be most easily proved, although the quoting of 
examples and references would make this paper too long, that 
the central nervous system was in the first instance deposited 
inethe neighbourhood of the sense organs, and subsequently 
withdrawn to a common central ground for safety.and con- 
venience of exchange of impulses. In the first instance, the 
central nervous system consisted of detached clumps of gan- 
glionic matter at the bases of the sense organs. Then the 
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clumps were connected together by commissures. Finally, 
‘clumps and commissures were withdrawn to a central situation. 
In the case of the first two sense organs, specialisation had 
advanced so far at the time when centralisation of the nervous 
system set in, that elements which in all the posterior seg- 
ments are withdrawn into the central nervous system, retain 
their original position at the base of the nose and eye. ° 

It is very likely, however, that the spinal ganglia mark the 
position of vanished sense organs, and that the fandamentally 
bipolar cells of which they are composed are portions of the 
ganglionic matter which at one time lay beneath the sense 
organs. 

In the retina we find three kinds of nervous element, minute 
bipolar cells (nuclear layer), plexus (inner molecular layer), 
and multipolar cells. The olfactory bulb consists, as I have 
elsewhere. shown,' of the same three sets of elements. I am 
of opinion that the cells of the spinal ganglia are the direct 
homologues of the bipolar cells of the retina and olfactory bulb, 
while the other layers of these two organs are in the case of 
posterior segments withdrawn into the cerebro-spinal axis, 

Undoubtedly the nerves of special sense are of segmental 
value inasmuch as it is unlikely that any single metamer 
contained more than one sense organ, although, as Gegenbaur 
most forcibly shows, this had no necessary connection with a 
visceral cleft; but whether it was a branch of the general 
cutaneous sensory nerve, or, as is more likely, the sensory nerve, 
a branch of it, we have no evidence to show. 

It is possible that the part of the head in which the nose 
and eye are situated obtained its form at a period prior to the 
existence of any such metamerism as the visceral clefts and 
arches indicate. 


2 ¢Plan of Central Nervous System.’ Oumbridge: Deighton & Bell, 1885. 


ON THE RELATION OF THE CENTRAL NERVOUS 
SYSTEM TO THE ALIMENTARY CANAL.—A STUDY 
in EVOLUTION. 


BY J. BLAND SUTTON, F.RB.O.8. 
Hunterian Professor, Royal College of Surgeons, Assistant-Surgeon to the Middlesex 


For many months I have been closely engaged in studying 
the pathological anatomy of spina bifida. During the time 
my attention was directed to this matter, Prof. von Reck- 
linghausen published an interesting and elaborate memoir on 
Spina Bifida in Virchow’s ‘ Archiv,’ Bd. 106, 1886. Not the 
least important part in that painstaking piece of work, is the 
section which deals with specimens illustrating the frequent 
association of certain forms of spina bifida (especially the 
form known as syringo-myelocele) with defects in the alimen- 
tary canal, such as umbilical hernia, atresia ani, and so forth. 

Still more recently I have been engaged in studying the 
curigus condition of the spine known as spina bifida ocoulia, 
and whilst still fresh from that study, a very remarkable 
fœtus came under my notice, which suggested still further 
inquiry. The footus in question will be fully described in 
the ‘Transactions of the Pathological Society,’ 1888; it may 
be briefly stated here that it was the subject of spina bifida 
occulta in the lower lumbar region. Associated with this 
defect was, among other things, an imperforated pharynx, a 
communication between the csophagus and trachea, atrophy 
of the vermiform appendix and imperforate rectum, 

Jhe conclusions to which I have arrived from an investi- 
gation of this material, as well as á careful consideration of the 
-embryological history-of the cord and alimentary canal, are, 
I venture to think, of some degree of novelty and interest, 
and will be embodied in this paper. 
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Invertebrates are distinguished from vertebrates, not only 
in the absence of anything resembling a vertebrate column, 
but in the non-possession of any structure resembling a 

. spinal cord. To my mind it is clear that the cord must be 
regarded as primary to the column, that is to say, the cord 
was first evolved, but the vertebra are of secondary and nue 
later development. 

Of recent years EE E have brought to light some 
very remarkable facts relating to the connection of the 
alimentary canal and the spinal cord, and these facts have 
become so well established that at the outset of my argument I 
shall be able to put before you a diagram illustrative of the 
fundamental arrangement of the alimentary tract, from which 
the vertebrates of the present day inherit theirs. 

The spinal cord, as is well known, is formed by the’ 
coalescence of the medullary folds on the dorsal aspect of 
the notochord. The body walls are formed by the coalescence 
of the somatopleure of each side on the ventral aspect of the 
notochord. Early in embryonic life a layer, the splanchno- 
pleure, is detached from the inner aspect of the somato- 
pleure to form the walls of the gut, by a median ventral 
coalescence. The outer layers of the ventral lamine form 
-the body wall and are continuous with the outer layers of the 
medullary folds, which in like manner give rise to the 

. cutaneous investment on the dorsal aspect of the embryo. 

Each lamina which helps to form the cord and gut respec- ` 
tively is lined by columnar epithelium. Although in higher 
types the cells lining the canal of the cord are ciliated, 
whereas those in the gut are simple, nevertheless it is not 
difficult to find instances among vertebrates of ciliated cells 
in the digestive tract. It is a fact of some significance that, 

so far as embryological knowledge extends, no organ save 
the gut and the cord is formed by the union of lateral plates. 

The valuable’ researches of Kowalevsky. on Ascidians, 
demonstrating the connection between the central canal of 
the cord and the gut, around the caudal end of the notochord 
by means of the neurenteric canal, has since been extended’ 
to vertebrata in general, including man, by such competent 
observers as Kölliker, His, Balfour, Goette, Heape, and others. 
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`- A survey of the evidence enables us to represent the 
primitive alimentary canal as a U-shaped tube lined with a 
continuous columnar epithelium. Each limb ends at its 
cephalic extremity in a cul-de-sac. The ventral segment of 
the tube is widely open to the yolk sac. Occupying the 
flexure of the tube is the notochord and subnotochordal rod. 
ig. 1. 





es 


Fig. 1.—'Tum Eacsryonto CONDITION OF THE ALorerrary OANAL AND CENTRAL 
Nexvous Sysrea or 4 MADAL. 


N. Spinal cord. w.c. Neurenterio canal. v. Intestine. wm. Vitelline duct. 
.¥. The yolk sao, om. Notochord. x. Subnotochordal rod. 
Fie. 2—A DIAGRAM TO REPRESENT THE SunsEQuentT MODIFICATION or Tas QUT. 


B. Stomod@um. x. The pouch of Rathké. L., The diverticulum for the 
lungs. ar. The vitelline duct (Meckel’s diverticulum). a. Oloaca, a. Allan- 
tois. P. Proctedwum. * Luschka’s gland, the persistent remnant of the 

, post-anal gut. i : 

The subsequent events in the ontogeny of these structures 

is,interesting. The limb connected with the yolk sac may, 
for convenience, be divided into two sections—the fore and 
hind gut. The anterior end of the fore gut becomes connected 
with the exterior by an epiblastic involution—the stomodeum, 


. which not only opens up the cephalic end of the gut, but has 
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close relationship with the cephalic end of the dorsal or neural 

tube by a diverticulum, the pouch of Rathké, which comes 

into union with the infundibular diverticulum from the- 
primary encephalic vesicle. The coalescence of the stomo- 

dseum and fore gut results in the establishment of a commu- 

nication between the pharynx and œsophagus. 

An involution next appears in the caudal region—the proc» 
todæum—which coalesces with the tube and establishes a 
nether opening—the anus. The remaining section of the 
primary tube on the ventral aspect of the notochord is known 
as the post-anal gut, represented in the adult by Luschka’s 
gland, whilst the segment joining the ventral and dorsal 
portions of this primary tube is the neurenteric passage. All 
that portion of the tube on the dorsal aspect of the notochord 
anterior to the neurenteric passage becomes converted into 
spinal cord and brain. 

Not only are the dorsal and ventral segments of the tube in 
connection by the neurenteric passage, but they are intimately 
associated in a way that is of some importance in support of 
my contention. 

Occupying the flexure of the tubes is a chain of sym- 
pathetic ganglia which distribute branches to the ventral and 
dorsal sections of the tube. Those on the ventral portion of 
the tube ramify in the walls of the bowel, and are provided 
with intrinsic ganglia, These nerve plexuses are later re- 
cognised by the names of Auerbach and Meissner. Those 
distributed to the dorsal tube, ramify in its substance, and join 
with groups of nerve cells contained in the thickness of its 
walls, which constitute the essential elements of the grey 
matter of the cord. 


A fall and careful consideration of the facts briefly narrated 
in the preceding pages, has’ served to convince me that 
the spinal cord and brain of vertebrata have been. evolved from 
what wae originally a section of the alimentary canal. qn 
other words, the central nervous system ts a modified piece of 
“bowel. 

. For convenience, the evidence in support of the view may 
be arranged in a series of paragraphs :— 
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1. The original continuity of the lumen of the gut and 
spinal cord. 

2. The aimilarity i in their mode of development and corre- 
spondence in point of time. 

3. The relation of the lateral ganglia (sympathetic) to the 
walls of the gut and its intrinsic ganglia and to the ganglia 
(grey matter) of the cord respectively. 

4, Each tube, the nervous and digestive, is protected by a 
serous membrane—in the one case the arachnoid, in the other, 
the pleuroperitoneal membrane. 

5. In lower vertebrate forms the spinal cord is relatively 
larger than in man: in batrachians it much exceeds the brain 
in weight. 





Fia. 3.—A COMBINATION OF SYRINGO-MYELOCELE AND MENING 
MYNLO-MENINGOCELE., (After Clutton, ‘Trans. Clin. Boo.’ vol. ay 


6. The association of certain malformations of the central - 
canal of the spinal cord, especially syringo-myelocele and 
syringo-meningomyelocele, with malformations of the alimentary 
canal. 


The last statement is of exceptional interest. Not long 
since, in dealing with certain forms of cysts, I ventured to 
state that, although we were absolutely in the dark concerning 
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the significance of the central canal of the cord, nevertheless, 
it was justifiable to regard it as an obsolete canal, that is to 
say, one that was functional in the ancestors of the present 
vertebrata, because, like such passages in general, it was 
extremely prone to take on cystic dilatation. 

The general statement of the argument has not been over- 
burdened with facts, my object being not to obscure the cone 
ception. Strange as it may seem to look upon the central 
nervous system as a piece of modified bowel, the metamor- 
phosis is not more remarkable than many others that could be 
mentioned. . 

Many who suggest modes of evolutions are always most 
anxious to indicate particular roads along which the modifica- 
tion may be supposed to have travelled. If it were necessary, 
suggestions could easily be made on this head, but it would 
not advance my argument one jot. 

Speculations of this character are rare in pathological 
science ; nevertheless, they are as fascinating, and perhaps may 
be as useful, in this as in any other department of biology. If 
employed judiciously, they may afford guidance of no mean 
value, provided those who advance such views do not attach to 
them a concrete value. Pathology, I am sure, can be of 
service to biology, and general views may be suggested by a 
. study of morbid, as well as by the consideration of normal 
anatomy. 
` Finally, it is by such methods as these that we may hope to 
found a satisfactory classification of many pathological con- 
ditions which, at the present time, are, for the most part, 
arranged in a vague, arbitrary, and meaningless fashion. 


°” ON A READY METHOD OF PREPARING LARGE 
SECTIONS OF THE BRAIN. 


BY BYROM BRAMWELL, M.D., F.R.0.P. (HDINBURGE). 


Tum position and extent of tumours and other lesions situated 
in the interior of the brain are perhaps most accurately 
determined by cutting the organ into a series of transverse- 
vertical or longitudinal-vertical sections, after the parts have 
been fixed in position by some hardening agency. 

The preliminary hardening is best effected by injecting the 
brain, as a whole, with Müllers fluid—a method which was, I 
believe, first recommended by Professor D. J. Hamilton, of 
Aberdeen. 

With the object of facilitating the process of injection and 
allowing the fluid to distribute itself equally and evenly 
throughout the whole brain tissue, I am in the habit of using 
an ordinary stomach-pump syringe, and a “ distributer” (see 
Figs. 1 & 2, pp. 436, 437), from which tubes pass to the four 
great nutrient arteries (vertebrals and common carotids). 

Each of these tubes is attached to a canula (see Fig. 2, A), 
which .is firmly tied into the artery. In order that this 
attachment may be easily made, it is necessary, in re- 
‘moving the brain, to see that the vessels are cut as long as 
possible. The canula should be attached to its tube before: 
being tied into the vessel; and all four tubes should be tied 
into the arteries before they are attached to the distributer. 

Before proceeding with the injection, I find it advisable to 
place the brain in a large wide-mouthed jar filled with Müller's 
fluid. The fluid in which the brain is immersed should be 
changed (by means of the syringe-syphonarrangement described 
below) and the brain reinjected on the following day. After 
an interval of two days the process should be repeated; and a 
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further injection may be made later, if it is thought desirable. 
The fluid in which the brain is immersed should be changed at 
„east four times. : 

At the end of a month or six weeks, the organ is sufficiently 
hard to be cut into sections. 

In those cases in which it is necessary or desirable to cut 
into and examine the brain in the fresh condition, the organ e 
should be cut into a series of thick transverse-vertical sections, 





Fia. 1.—[NJEOTION APPARATUS DESCRIBED IN THA Text. 


The letter 1 points to the syringe; L, to the supply tube of the syringe ; 
K to the discharge tube, by which the fluid is conveyed to the disimbuter 
pone and = to the four great vessels (vertebrals and common carotid 


“Phe far ar shown in the figuré is not, of course, that k described in tiet text 
for holding the brain during the process of 

each section measuring from two to two and a half inches in 
thickness. 

After the sections have been carefully examined, and any 
morbid appearances described and noted, each section is placed 
in a flat shallow jar (large enough and deep enough to hold 
it easily) which is then filled up with Miller’s fluid; the 
jar (the edge of which is ground flat for the purpose) is then 
covered with a glass plate, and the preparation set aside until 
the following day. 
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The Miller’s fluid should be changed, and the section turned 
daily, for at least ten days. _ 

In order to prevent any destruction of the section in 
the process of emptying and turning, find it advisable to 
withdraw the fluid by syphon action. After drawing off one 

. sytingeful of fluid, the tube (x, Fig. 1) is disconnected from 
the syringe (care, of course, being taken that while this is 
being done the end of the tube (L) connected with the 
syringe is below the level of the jar), and the remainder of the 
finid allowed to flow off by syphon action. 





Fre. 2.—Oanvna (a), AND Disrarurae (B), Naroran Sim, 


The brain section is best turned by reversing the empty flat 
jar, which has, after it is emptied, been covered with a glass 
plate ; the jar is then lifted off the cover, and filled with fresh 
Miller’s fluid, into which the brain section is allowed to glide 
off the glass plate. 

These may seem trifling details, but they are important, 
inasmuch as they do away with the necessity of fingering the 
brain tissue, and thereby prevent any possibility of tearing 
it, while still in the soft, unhardened condition. 
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- At the end of a month or six weeks, these thick portions of 
brain are sufficiently hard to permit of being cut into-thinner 
sections. The outer surface of sections prepared in this way is 
considerably shrunken, and any morbid appearances which 
were present in the fresh state will, in it, be unrecognisable ; 
but the interior of thick portions of brain prepared in this 
manner is splendidly hardened, permitting of perfectly clean 
section, and displaying many morbid conditions, such as 
tumours, softenings, etc., in a very beautiful manner. 

I have found this method of hardening in thick sections 
very convenient and useful; for it allows one to examine the 
organ while in the fresh condition, and therefore to note 
changes in vascularity and colour which are destroyed by the 

“ process of hardening, while it at the same time enables one to 
make perfect sections of the whole again. 

Professor Hamilton’s method of preparing- the brain and of 
cutting entire sections-by his large freezing microtome is so 
complicated and laborious, and requires so much time, as to 
be entirely unfitted for ordinary every-day use. It is, too, 

“unnecessary for most practical purposes, for which very thin 

sections are not required ; all one wants for most practical pur- 
poses is a series of sections which display the naked-eye 
appearances; the minute changes in any portion of these 
sections may, if necessary, be subsequently determined i in the 
ordinary (microscopical) manner, 

For-cutting a series of thin naked-eye sections of the entire 
brain, the very simple apparatus shown i in Figure 8 is all that 
is required. f 

, It consists of an L-shaped piece of hard wood (a); the 

horizontal portion of the L (that on which the letter a is 
placed) measures 11 inches in length, 8 inches in breadth, and 
1 inch in thickness; the vertical, short portion of the L 
measures 7 X 8 x I inches. 

The .piece of brain which is to be cut into sections is 
placed in the position shown in the figure (see B, Fig. 3), atd 
is firmly pressed against the upright part of the stand by 
means of a glass plate (0). 

The section is then cut by means of a long thin knife, 
similar to the brain-knife used by pathologists, only con- 
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siderably longer in the blade. The knife is of course held in 
the right hand, while the left hand presses the glass plate 
firmly and evenly against the brain tissue. After the 
section is made, the stand is tilted up, so that the vertical 
side becomes horizontal; the glass plate is then removed, and 
the two portions of brain are floated off by immersing the end 
of the wooden stand, and the brain sections which are lying 
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Fra. 8.—Aprragatus DESORIBED IN THE Text For OuTTING NAKRD-EYH 
Szorions oF THE ENTRE Brain. 


The letter a is placed on the horizontal portion of the L-shaped wooden 
stand; B on the portion of brain tissue; and o above the glass plate by 
means of which the slice of brain is held in position. 


upon it, in water; in this manner all risk of tearing or 
lacerating the section is avoided. 

With a little practice, it is not difficult by means of this 
simple appliance to cut beautiful, even, sections of a quarter of 
an inch in thickness. 

Sections prepared in this manner can be pinned to a wooden 
board, and then photographed, should it be thought desirable 
to preserve their exact appearances. 

A series of representations of sections of the entire brain 
may easily be prepared in this manner; and I have in my 
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possession a large collection of photographs of naked-eye 
sections of the entire brain, which it is no exaggeration to say 
are at least equal to any representations of the normal and 
pathological brain which have yet been published. 

Any portion of these sections may, of course, be cut out, 
placed in any microtome, cut into thin sections, and examined 
by any of the ordinary microscopical methods. In this way, a° 
whole transverse vertical section of the brain may, if it is 
required, be submitted to microscopical examination ; with the 
great advantage, that it is possible to piece as it were the 
individual microscopical sections together, or at all events to 
be quite sure of the relative position of any given micro- 
scopical section to the entire (transverse-vertical, longitudinal- 
vertical, or horizontal) section of brain from which it was 
removed. 

Or should it be desired to make thin sections of the entire 
brain, the naked-eye sections, obtained in the manner 
described above, may be prepared, frozen, and cut, in the 
mannet recommended by Professor Hamilton. Indeed, my 
“ready method ” is a useful preliminary to Professor Hamilton’s 
method, for the thinness of the sections greatly facilitates and 
shortens the freezing process. * 


1 The apparatus was made for me by Gardner, Forrest Road, Edinburgh. 


Clinical Cases. 


' ON A OASE OF DIFFUSE (SYPHILITIO ?) SCLEROSIS 
OF THE SPINAL CORD PRODUCING SYMPTOMS 
OF POSTERO-LATERAL SCLEROSIS. 


BY JULIUS DRESOHFELD, M.D., F.R.O.P. 


Physician, Royal Infirmary, Manchester ; Professor of Pathology, 
Victoria Universtty. 


W. H., wt. 60, porter, was admitted into the Manchester Infirmary 
on April 7th, 1866. : ‘ 

Family history—The patient’s father died of apoplexy, his 
mother of dropsy and heart disease. Hoe lost three brothers, one of 
whom died from consumption ; the cause of death of the other two 
is not known to the patient. One sister is living, and enjoying 
good health. The paent has three sons and three daughters, all 
enjoying good heal 

revious history.—He has been employed as a porter in removing 

furniture; he had to work often twelve to sixteen hours per day 
for a whole week, and has often exposed himself to cold and wet. 
He has led a steady life. He has been married twice; the first 
time forty years ago, the second time eighteen months ago. 

Previous health—He had inflammation of the lungs when a 
child; 12 years ago he suffered from an attack of gonorrhoea, 
which, however, soon off. He remained well till five weeks 
after his second marriage, when he noticed a swelling in the left 
groin, and also some urethral discharge. He did not notice any 
gore on the penis. He went to his family medical attendant, who 
told him that he had contracted syphilis. He soon after suffered 
from an inflammation of the eyes, but had no other symptoms, 
such as @ rash, sore throat, &o. Under active treatment the 
swelling in the groin disappeared, the discharge ceased, and the 
inflammation of the eyes subsided. Four months before admission 
he began to stagger in his walk, and he noticed that he began to 
loge the control over his legs. Occasionally he felt his legs give way, 
his legs felt weaker, yet he was able to walk well with the help of 
stick. He suffered from some pain in the lower part of the spine, 
but had no pains in the legs, nor did he feel any numbness in the 
feet or legs. Towards the end of February the patient fell, and 
soon after noticed that the legs were more paralysed, so that it 
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was impossible for him to walk. He then also noticed that at 
times he was unconscious of his passing urine or feces, while at 
other times he was conscious of these acts. A few weeks before 
admission he found that he had lost the control over his bladder 
completely, and the urine dribbled away. His general health 
remained fairly good; he never suffered from headache or vertigo. 

State on admission—The patient appears well nourished, but is 
somewhat anemic. The examination of the external surface onlye 
reveals the presence of a few indurated glands in the left groin 
and in the back of the neck. -The examination of the thoracic and 
abdominal viscera shows beyond the bladder and rectum affection 
normal relations. The tongue had a glistening, smooth appear- 
ance, and showed the charaoteristio signs of superficial. syphilitio 
glossitis, The anterior part has quite a lobulated appearance, due 
to masses of firm fibrous tissue passing in different directions ; 
several small superficial erosions were also visible. The tempera- 
ture is normal; pulse 88, small, and compressible. 

Examination of the nervous system.—The pupils are equal, the left 
a little irregular in its outline, due to adhesion of the iris. They 
react but very feebly to light, but better to accommodation. The 
field of vision is good ; the fundus of the eye shows anwmia of the 
disk, but nothing more. There is no affection of the oculo-motor 
muscles. There is no affection of any of the other special sense 
organs or cerebral nerves. Pressure on the parietal bone on either 
side causes pain. The patient can freely move his head and meck, 
but is not able to raise himself from the recumbent posture. The 
cutaneous sensibility of the trunk, both in front and behind, is 
normal, The spine is not painful on peroussion ; but the patient 
complains of spontaneous pain in the lumbar portion of the spine, 
and also over the epigastrium. 

The upper extremities show but few.noteworthy changes. 
They can te freely moved ; the muscles show considerable force, 
and there is no anesthesia. The movements are co-ordinate as 
long as the patient keeps the eyes open; but with the eyes shut 
they become somewhat inco-ordinate, and the finer movements 
(gach as buttoning the shirt) cannot be well executed. The 
superficial reflexes are normal; the deep reflexes over radius and 
triceps are present. 

The lower extremities are markedly affected. When in the 
recumbent posture the patient can flex and extend the thigh, oan 
also flex and extend the knee and foot. These movements 
however are performed slowly, owing te tendency to contractures, 
and feebly. He cannot raise the whole leg from the bed for more 
than a few seconds, and abduction and adduction of the whole leg is 
very feebly performed. The sensibilty to tactile impressions to 

in and to temperature is normal. There is however a distinct 
delay of the-perception of tactile impressions on both feet and legs, 
when compared with the thighs and trunk. With the eyes closed 
the movements are inco-ordinate, and there is a distinct alteration 
of the muscular sense. The plantar reflex is present on both 
sides; the cremaster and abdominal reflexes are absent; the 
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epigastric reflex is well marked. 'The deep reflexes are very much 
exaggerated, and there is well-marked ‘ankle olonus and the 
phenomenon spinal epilepsy. The electrical reactions of both 
upper and lower extremities are normal. 

e patient cannot hold the urine well; he has to empty the 
bladder as soon as he has the desire to micturate, and occasionally 
the urine is passed involuntarily. The urine is alkaliné; contain 
pus s.g. 1012. The bowels are confined. 

Diagnosts—From the history and present symptoms the case 
was looked upon as a case of syphilitic disease of the spinal cord 
in the lower dorsal and upper lumbar region, affecting chiefly the 
posterior.and lateral columns. The history of the case and the 
presence of traces of iritis and glossitis pointed distinctly to a 
syphilitio affection of the cord, and the onset and symptoms 
pomted more to an affection of the lateral and posterior column 
than to a transverse myelites. =. 

Treatment.—The patient wus treated with large doses of Iodide 
of:Potassium, and with mercurial inunction. 

Progress.—For a fow weeks the patient’s condition remained | 
stationary, then he improved, and on September 11th we found 
the following report on his condition :—Patient is now able to move 
his legs in any direction, he can stand erect, but walking without 
the help of two sticks is impossible. When hè walks the gait is 
at once spastic and ataxic, there being the stiffness and rigidity 
seen in spastic paralysis, associated with the staggering gait of 
ataxia. With the eyes closed the patient falls at once. en in 
the recumbent posture the patient can move his legs very freely, 
when he shuts his eyes the movements become very inco-ordinate. 
The condition of the reflexes is the same as before. The bladder 
is slightly better, and the patient can hold the water a little 
longer than before the improvement set in. The bowels are still 
very much confined. The patient still complains of a pain in the 
epigastrium and lumbar region. 

For the last few days he has been troubled with cough and 
expectoration ; the physical examination of the chest shows ex- 
tensive bronchial catarrh. 

On September 17th the patient had several rigors, and a rise of 
temperature from normal to 102°. The temperature remained high 
for a few days, and the urine contained more pus. The chest 

ptoms improved. During the remainder of September and 
the whole of October the patient's condition underwent little 
change. Occasionally th®re would be a rise of temperature 
for a few days, ushered in by a rigor and followed by nausea 
and vomiting. The patient began to lose all control over his 
bidder, aad the urine, in spite of treatment, became highly 
ammoniacal. The new set of symptoms were attributed to the 
condition of the urinary organs. Mhe anti-syphilitic treatment 
was stopped, and the patient put on quinine and salicylic acid. 
The patient however became gradually worse, the temperature 
rose high, the appetite left him, he became weaker, though there 
was a very noteworthy change in the condition of the nervous 
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at ce except that with the general weakness the weakness in 
the legs also increased.- Though the patient could move the legs 
when in the recumbent Baal ese movements were less 
powerful and extensive, e tendon reflexes remained in the 
same increased state as before, and the tendency to contractures 
when any movements were attempted became very marked. 

On November 12th the patient had another severe rigor with con- 
siderable rise of temperature (104-5), and died on November 15th. 

The post-mortem examination was made by Dr. Harris 
(Pathological Registrar to the Manchester Infirmary). The most 
noteworthy changes were those found in connection with the 
urinary organs and the spinal cord. The kidneys were not 
enlarged, on section they showed several pale and soft spots. The 

vis of the kidney was found dilated and filled with purulent 

uid, the ureters were also found dilated; the bladder was found 
in a state of catarrh, the mucous membrane discoloured and softened, 
and the contents consisted of purulent fluid. 

The brain and its membranes showed no evidence of disease ; 
portions of the cerebral cortex forming part of the motor area were 
P in ammonium bichromate, and examined microscopically 
after having been sufficiently hardened, but showed nothing 
abnormal. 

The several ‘ of the pons and medulla were carefully ~ 
examined, and showed no changes. 

The membranes of the cord were healthy, and the cord of 
normal appearance externally, and of normal consistence. 
“Numerous transverse sections of the cord made at different levels 
showed already to the naked eye certain changes. The transverse 
sections showed from the upper cervical to the lower dorsal region 
a patch of degeneration, firmer than the rest of the cord, greyish 
in appearance, and appearing slightly depressed when compared 
with the surrounding structure. This patch ocoupied the region 
of Goll’s tract, and below seemed to extend a little beyond that 
tract on each side. In the lowest dorsal region the transverse 
sections had a different appearance. Patches of sclerotio tissue 
were found ocoupying nearly the whole of the posterior columns, 
and extending over the greater part of the lateral columns, and a 
small patch was found in the anterior columna, co onding to 
the region of Turck’s tract, a smaller patch on the Toft, and a 
larger one on the right side. Successive sections showed that 
these lesions diminished somewhat in extent and opposite the last 
dorsal nerve ; the sections showed a paéch in the posterior columns, 
extending not quite to the grey matter latterly, and a patch in the 
lateral columns corresponding to the pyramidal tract. The 
affected parts in the anterior columns were here reduced to small 
strips close to the anterior fissure. Sections in the upper part of 
lumbar cord showed a still further diminution of he sclerotic 
patch in the posterior columns, and lower still, towards the cauda 
equina, the only lesion noticed was a pale greyish patch corre- 
sponding to the pyramidal tract, whilst the posterior columns 
appeared. perfectly healthy. 
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The localisation of the lesions in the different sections was 
patimilariy well seen in the cord after due hardening in ammonium 

ichromate. ` 

The microscopio examination of the hardened cord allowed to 
_ study more closely the exact extent and the nature of the affection. 

For this purpose the sections were stained both in carmine and 
after Nets method. 

Throughout the whole of the cervical and upper dorsal region 
tie affection was limited to Goll’s tract, reaching posteriorly to 
the pia mater, which in itself was not altered, and reaching 
anteriorly to close but not quite up to the posterior commissure. 
- In the lower dorsal region the lesion extended latterly to the 
adjacent parts of Burdach’s tract, but did not reach the posterior 
horn, while anteriorly it extended quite up to the posterior com- 
missure in the centre, but’ not at the sides. 

The anterior and posterior horns appeared perfeotly normal. 

For the lower dorsal region the affection was of the nature ofa 
diffuse sclerosis, and included Goll’s tract and Burdach’s tract, 
with the exception of @ small strip on the inner boundary of the 
posterior horns ; Lt lateral beeper tab ene in a 
entirety posteriorly, anterior. o affection stop short a little 
of fs ankati horns, arany PA it reached as far as the pia mater, 
whioh here again appeared unaffected. - 

In the anterior columns the affection seemed limited on the 
right side to Turck’s columns, while on the left side only a small 
strip, adjacent to the anterior fissure, showed a sclerotic condition. 
The anterior and post. grey matter showed some cell infiltration, 
the arteries here showed well-marked endarteritis, and by means 
of Weigert’s method changes in the ganglia cella and nerve fibres 
in Olark’s columns were made evident. 

In the lowest dorsal and upper lumbar region the affection 
corresponded closely as re extent to a postero-lateral sclerosis. 
In the posterior columns Goll’s and Burdach’s tracts were affected ; 
but it was noted that the affection did not extend beyond a line 
drawn vertically from the innermost ae of the substantia 
gelatinosa to the posterior periphery, whilst the changes in the 
lateral columns seemed entirely limited to the region of the 
pyramidal tract. The affection in the anterior column was only 
apperent on the right side, in the form of a small stripe olose to 
the anterior fissures, the left anterior column appeared normal. 
The grey. matter was affected similarly as in the lower dorsal 
region, as stated above. 

For the lower lumbar refion the affection was entirely limited 
to a small triangular patch on the outer and posterior part of the 
lateral columns, whilst the posterior columns, the anterior column 
ané the grey matter appeared fairly healthy, with the exception 
of slight cellular infiltration and enteritis. -` 

The pia mater, the posterior and interior roots appeared healthy 
throughout the length of the cord. 

As regards the histological changes, we have to notice numerous 
blood-vessels with thickened walls, the thickness depending in 
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part on an endarteritis, which in some places caused marked 
diminution of the lumen of the vessels, and in part on an infiltra- 
tion of the perivascular sheath. Round the vessels were noticed 
masses of round and spindle cells, arranged in some spots 
concentrically round the blood-vessel. The rest of the altered 
tissue showed numerous nuclei, tracts of fibrous tissue, thick and 
coarse, fine ular matter, a sparing number of Deiters’ cells. 
The nerve Shred showed the usual changes, hypertrophied axis- 
cylinder nerve fibres, in which the white substance had taken the 
carmine-staining and eee nerve fibres. In the grey matter 
the blood-vessels showed likewise endarteritic changes and perivas-_ 
cular infiltration. Besides these a large number of nuclei and fine 
granules were seen in the neighbourhood of the ganglia cells. The 
cells themselves (with the exception of those in Olarke’s columns) 
showed but little alteration ; some of the cells in the anterior horns 
- héwever had a hyaline appearance, in others the nuclei had not 
taken the staining, and others had their cell processes broken or 
shrank. 


The case presents several points of interest. 

The first question which arises refers to the nature of the 
affection of the cord. Have we here a syphilitic imflamma- 
tion, or is the sclerosis (for such the naked eye and microscopic 
appearance declare it to be), though etiologically connected 
with syphilis, yet not itself of a syphilitic nature? Does it 
stand in the same relation to the syphilis as locomotor ataxy 
coming on in a syphilitic subject? Though the question 
cannot be answered positively, yet there are several factors 
which point to the lesion as of syphilitic nature. Thus the 
symptoms came on soon after the syphilitic affection, whilst in 
most cases of locomotor ataxy syphilis has preceded the 
ataxic bial i by a much longer period of time; ‘the 
symptoms yielded at first to an anti-syphilitic treatment, 
whilst such a treatment has no effect in the largest majority of 
cases of locomotor ataxy. 

The anatomical structure likewise presents some pecu- 
liarities speaking in favour of syphilis. Thus in a non- 
syphilitic affection we should expect at so early a period 
after the onset (for the disease lasted scarcely twelve months 
in our patient) to find an appearance corresponding more to 
myelites than to sclerosis. The ‘histological examination 
showed extensive endarteritis and penarteritis, and though 
this can no longer be considered as characteristic of syphilis, 
yet it has, as regards the nervous system, been found most 
markedly in syphilitic sclerosis. Thus Rumpf! gives a case of 
diffuse syphilitie infiltration of the cord where the histological 


1 t Die Sypbilitischen Erkrankungen des Nervensystems, p. 841, and ‘ Arch. 
E Psychiatri vol. xvi. p. 410. d , 
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changes were very similar to those found in our case; Greiff! 
describes a case of syphilis with paresis of the lower ex- 
tremities where in the vessels well-marked obliteratin 
endarteritis was found. Ballet and Minor? describe a case of 
diffuse sclerosis in a syphilitic subject which, both as regards 
the histological changes and in many respects also as regards 
the localisation, resembles our case, and draw special attention 
to the vascular changes which cause them to distinguish 
etween a perivascular sclerosis and a peritubular sclerosis 
sags in.the ordinary primary inflammation of the cord, and 
or which the term parenchymatous inflammation would 
perhaps be better). Bavard? likewise draws attention to the 
vascular changes, and to the cell infiltration and poliferation 
in syphilitic diseases of the cord. I could besides cite 
Charcot aud Gombault,* Homolle,’ Leyden,* Westphal,’ and 
Schulze.2 We have however to bear in mind, that similar 
changes are found in the non-syphilitic form of sclerosis, 
especially in acute and chronic myelitis, and I have seen 
repeatedly very marked endarteritis in otherwise healthy 
cords of persons who have died from ular kidney; as was 
long ago pointed out by Gull and Sutton. In many of the 
recorded cases of syphilitic sclerosis the inflammatory process 
affected the pia mater also; this, however, was not so in our 
cases, where the pia mater, as already stated, was perfectly. 
intact. . 

Another feature of the lesion was its diffuse character; it 
affected not only the white matter, but also, though to a much 
smaller extent, the grey matter of the cord. This has also 
been found in some of the cases of syphilitic myelitis, es- 
pecially in the case of pean cited above; yet such a diffuse 
infiltration occurs also in the ordinary non-specific form of 
myelitis. i 

From these considerations it is evident that, though the 
syphilitic nature of this infiltration is highly probable, yet we 
cannot speak on this point very positively. -lhe detection of 
the syphilis bacillus might in these cases materially assist us 
in our differential diagnosis, but as yet our methods of 
staining these bacilli cannot be said to be satisfactory, and as 
they are but sparingly found even in primary syphilitic sores, 
it 18 not very likely that our efforts to detect them in syphilitic 

1 ¢ Arch. f. Paych.,’ vol. xii. p. 564. 
r 2 t Arch. de Neurologie, vol. vii. p. 44. : 
+ t Etude sur les my tes syphilitiques,’ ‘These de Paria,’ 1882, 
4 ¢ Arch. de Phys., 1878, p. 143. 
+ Progrès Méd.,’ 1876. 
* í Charite Annalen, 1876, p. 260. 


1 © Arch. f. Payohistrie, vol. vi. p. 245. : 
* Ibid, vol. viii p. 222. 
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infiltrations of the cord would be very successful. Un-° 
fortunately the cord from our case had been kept in ammonium 
bichromate for some time, which would render an examination 
for the bacillus still more difficult, if not altogether im- 
possible, for it is doubtful whether the method by means of 
which we can detect the tubercle bacillus in tissues hardened 
in ammonium bichromate is also applicable for the bacillus 
found in syphilitic lesions. . 

Our case presents another point of interest. The affection ` 
in the posterior columns, especially in the upper lumbar 
region, dia not extend Deren a line drawn vertically from 
the substantia gelatinosa to the posterior border of the cord ; 
the case thus supports Westphal’s observations on the per- 
sistence of the knee tendon reflex in posterior sclerosis in | 
such cases, and we can thus understand its presence in our 
case, and its exaggeration owing to the implication of the 
lateral columns. 

If we sum up our case briefly, we have a patient who soon 
after having: been affected with syphilis shows symptoms of 
ataxic paraplegia with affection of the bladder, and as the 
cause of this we find a diffuse sclerosis of the lower dorsal 
region of the spinal cord affecting for a short extent the 
anterior lateral and rior columns, and limiting itself in 
the lowest dorsal and upper lumbar region to the Goll’s and 
Burdach’s tracts in the posterior columns, the indirect pyra- 
midal and direct cerebellar tract (as far as-they extend) in the 
lateral columns, and the cells and fibres in Clarke’s columns. 

The changes in the upper dorsal and cervical region we are 
inclined to look upon as secondary ascending, those in the 

yramidal tract-in the lower lumbar regions as secondary 
end degeneration. The histological examination of 
these parts showed a somewhat different appearance when 
compared with that in the lower dorsal region: the vascular 
and perivascular changes were much less marked, the 
neuroglia showed a larger aunty of granules, but fewer 
nucle, and many of the axis-cylinders in the affected zone 
had still a no appearance. 

Cases like the one given are by no means rare, but they 
have been mostly described as postero-lateral sclerosis, and 
‘have been looked upon as combination of several systemic 
affections, t.e. of Goll’s tract with the adjacent portions of 
Burdach’s tract, the pyramidal tract, and cerebellar tract. e 

That such combined affections do exist can no longer be 
doubted. The cases related by Strumpell,’ Westphal,? Kahler, 


1 < Arch, f. Paych.,’ vol. xi. p. 27, and vol. xvii. p. 217. 
1 Ibid., vol. xv. p. 224. 
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and Pick, and more recently by Babinsky,? and several 
others, show this; such cases are, however, by no means 
common. Clinically they are chiefiy characterised either by 
spastic paraplegia, without implication of the bladder and 
rectum, and without many sensory disturbances, like one of 
the cases recorded by trumpell, or we have symptoms 
characteristic of tabes dorsalis (t.e. inco-ordination, absence of 
etendon reflexes, and sensory disturbances, etc.), together with 
marked paralysis and contractures. 

- A number of other cases, however, have been classed by 
some authors, such as Grasset,’ who has collected no Jess than 
thirty-three fatal cases, under the heading of Combined Tabes; 
which included many cases like ours, of diffuse sclerosis. 

Weare inclined to agree with Ballet and Minor,* who speak 
of these cases as false combined systemic sclerosis. A glance 
at the post-mortem appearances, as described by some of the 
authors, shows at once that the lesions found are by no means 
always thesame. The posterior columns are affected in a very 
‘varying degree, both as regards lateral and vertical extension ; 
in some cases, like those of Zacher * and Déjérine,® and both 
Goll’s and Burdach’s tracts were affected, at least in some 
regions of the spinal cord, whilst in others (Strumpell, West- 
P? the lesion in the post. columns was almost entirely 

imited to Goll’s tracts. e pyramidal tract also showed by 

no means the uniform well-defined lesion as seen f. i. in 
amyotrophic lateral sclerosis or secondary descending sclerosis ; 
the direct pyramidal ‘tract in the anterior columns has but 
rarely been found affected, and’ the cerebellar tracts, while 
distinctly affected in some cases (Strumpell, Kahler and Pick, 
Westphal), were found intact in others. In some cases more- 
over the pia mater showed signs of inflammation. 

With such a variability of the lesions, it is not astonishing 
that the en of the so-called postero-lateral sclerosis 
should be so diverse. . 

In some cases” we have the symptoms of locomotor ataxy, to 
which are-added more or less pronounced paralysis and contrac- 
-tures ; in others (like those of Strumpell cited above) we have 
almost pure spastic spinal paralysis, with scarcely any ‘sensory 
troubles, and with increa8ed tendon reflexes ; in some, bladder 
. and rectum are affected early in the disease, in others these 

¢ ‘Arch. £. Payoh.’ vol. viii. p. 251, oto. 

-< Revuo de Médecine,’ 1887. 

3 < Arch, da Neurolog., vols. xi. and xii. 

4 Ibid., vol. vii. p. 44. 

* © Arch, f. Ps oh, vol. xv. p. 405. 

© t Arch. de Phys., 1884, iv. 

7 Kahler and Pick, ‘Arch. £ Psych,,’ vol. viii. p 252; Westphal, ‘Aroh. f. 
Payoh.,’ vol. viii. p. 470. 
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organs may remain unaffected, or become only slightly affected 
towards the end. 

We can thus no longer speak of one form of combined 
postero-lateral sclerosis, but must admit, both from the clinical 
and pathological standpoint, several forms; those resemblin 
tabes dorsalis and those resembling Friedreich’s disease,’ an 
those resembling primary lateral sclerosis.? 

There remain however still a large number of other cases,® 
which, like the one given above, are due to a diffuse sclerosis. 
That the symptoms in these cases should vary in the indi- 
vidual cases is easily understood, and be dependent on the 
situation and extent of the sclerosis in the posterior and 
lateral columns respectively. These cases then, clinically 
considered, are difftoult to ps es from cases of pure 
combined systemic sclerosis except by their history and course, 
such as the gradually developing paresis with contractures 
and the presence of bladder and rectum troubles. In many 
cases the upper extremities remain free, and show neither . 
ataxic nor paretic symptoms. . 

Pathologically the chief distinction lies in the vascular and 
perivascular changes, and the marked increase of the fibrous 
element in the neuroglia, whilst the nerve-fibres show still a 
fair number of normal or simply atrophied axis-cylinders. The 
process in some cases can be traced from the pia mater, which 
is found thickened and altered by inflammatory deposits. 


_ 1 Kabler and Pick; Schulze. 
2 Striimpell. 


HYDATIDS OF THE SPINAL CANAL. 


BY ROBERT MAGUIRE, M.D. 
Phystoian to Out-Patéenta, and Joint Lecturer on Pathology, St, Mary's Hospital. 


Tem spinal canal is one of the rarest of localities for the 
development of hydatids. Therefore, while reporting a case 
of this kind which occurred at St. Mary’s: Hospital, I have col- 
lected for comparison the whole of the cases on record, twenty 
in number, together with two instances in which cysticerci 
were present in the spinal cord, in order that the symptoms 
and pathological signs may be compared, and in this way the 
natural history of the disease made evident. The new case I 
have to report was under the care of my colleague, Dr. Lees, 
who has kindly placed it at my disposal, and the records of 
the case were furnished by P. A. Lloyd, F.R.C.S., the house- 
physician in charge of the case, who carefally observed it 
throughout, : ' 


F. L., aged 16, was admitted into St. Mary’s Hospital, on the 5th 
of July, 1886, complaining of weakness in his legs, and inability to 
walk. For the last nine months the patient had worked in a 
bakehouse, and six weeks previous to admission had frequently 
bathed when perspiring freely, sometimes remaining in the 
water for an hour and a half. He attributed his illness to a chill 
obtained in this way. 

Four years ago the patient had scarlet fever, and three years 

o he attended as an out-patient for paresis of the left forearm. 
‘He then had sharp pains in the arm, chiefly at. night, but 
these ’-passed off when at his work. The loss of power in the 
forearm disappeared under the influence of galvanism. Nothing 
-of importance was elicited as to the family history. 

The present illness began about two months before admission 
with a sharp pain across- the upper part of the back extending 
from shoulder to shoulder. The pain increased, and on the 24th of 

“June, he first noticed weakness in the legs; about a week before 
admission he was treated by a medical man for rheumatism. 

On admission, the patient had pain in the region of the upper 
dorsal vertebra; he could walk alone without ging either 
foot, but his gait was unsteady and awkward. The feet were 
thrown forward and brought down. suddenly, the heels striking ` 

2a 2 
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the ground first. There was no tottering when he stood with his 
feet together and his eyes shut. There was no muscular atropby. 
T'he electrical reactions of the arms were normal; in the Te 
there was excessive irritability to the faradic current. The lim 
were not generally rigid, but marked tension and rigidity of the 
ham-string muscles was observed when the patient sat up. The 
knee-jerks were excessive, and ankle-clonus could be obtained on 
the right, but not on the left side. Plantar reflex was marked, 
- abdominal and cremasteric reflex could not be obtained, and the 
epigastric reflex was slight on the left side, absent on the right. 
There was perfect control of the sphincters, but a history was 
obtained of incontinence of urine during the previous week. The 
pupils were equal, and nothing abnormal was seen in the fundus 
of either eye. Sensation was normal, there was no tenderness over 
the spine and no external evidence of caries of the vertebre. 


There were no cerebral toms. 
The thoracic and abdominal organs appeared healthy. The 
urine was very feebly acid, almost neutral, sp. gr. 1028, and 


deposited triple phosphates, but no casts or renal epithelium. 
The temperature was normal. 

Three days later (July pg? the patient could not walk without 
assistance, and the gait was of a shuffling character. He now fell, 
on attempting to stand, with his eyes shut and feet together. 
Flexion and extension of the legs and thighs could be Wn 
fairly well when the patient lay in bed; he could turn on his face 
or get out of bed without help, but all the movements were done 
slowly and with effort. The arma were not affected. The pupils 
at times ar peered unequal, the left being contracted and the 
right of ordinary size, but both responded well to light and to 
accommodation. ‘ 

On the 14th of July, the patient had less power in his Jegs, and for 
the first time since admission passed urine and fæces involuntarily. 
The pupils were now normal in size and reaction. The patient 
could not stand alone, Ankle-clonus was on this day marked on 
the left side, and could just be obtained on the right. The knee- 
jerks were somewhat more powerful than on admission. 

On the 20th of J aye patient could not move his legs without 
assistance, but on tickling the feet partial flexion of the knee was 
obtained. Ankle-clonus was marked on the left side and was also 

resent on the right. The sensation of the legs appeared: to be 
F efeotive, but the patient’s statements were inconsistent. The 
pain in the back had ceased, and complaint was made of numbness 
below the knees. About this time severé pain was experienced in 
both elbows, although no swelling, redness, or tenderness could be 
there discovered. ə urine was now alkaline and was 
involuntarily. The bowels were constipated. The power if 
both arms became less, the right hand gauging 26 and the left 
20 degrees of the dynamometer. 

On the 30th.of July, the pupils were very contracted, and only 
slight dilatation was produ by shading them from the light. 
There was great tension of the muscles of the neck and retraction 
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of the head. Severe pain in the head was complained of. The 
pain in the elbows disappeared, but the arms became almost totally 
paralysed. The patient could not now move the legs at all, and 
had no control over micturition or defecation. There was no 
bed-sore. On the 29th, the temperature, which had remained 
normal throughout the illuess, rose to 102°6° F., but fell next day 
to normal, and in the further progress of the case never rose 
above 100° F. 

On the 8rd of August, the patient had two severe attacks of 
cemos the lungs showed signs of congestion and œdema, and 
slight epistaxis occurred during the night. Death took place on 
tho ee August from asphyxia, the patient remaining-conscious 
to the last. 


The treatment during the patient’s stay in hospital consisted 
of counter-irritation by flying blisters applied to the spine, 
and the internal administration of bromide of potassium and 
ergot. 

he autopsy was made twelve hours after death. The 
membranes of the brain were congested and the cerebral fluid 
was excessive in amount. The brain itself was normal. On 
removing the vertebral arches to expose the spinal cord, a 
large number of cysts were found lying between the dura-mater 
and the last cervical and upper six dorsal vertebræ. The cysts 
varied in size from that of a pin’s head to that of a small 
chestnut. Some were shrivelled and contained an opalescent 
fluid. The fluid from most.of the cysts was clearer, and showed 
under the microscope hooklets and echinococci. Some of the 
cysts were imbedded in the bone of the vertebral arches, others 
pressed upon the spinal cord. The latter was so extremely soft 
and congested in the region of the cysts and immediately above 
and below this part, that no further examination could be made. 
No cysts were found in any other part of the spinal canal or 
in any other organ of the body. ‘he lungs were wmdematous, 
and pleuritic adhesions were found on the right side. The 
liver and kidneys were congested, but otherwise normal. 

The cases similar to this which 1 have been able to find on 
record are the following :. 


1. Onaussten.1—A woman, aged 22 years, suffered from paralysis 
and logs of sensation in the lower limbs. She was pregnant, and 
spontaneous accouchement occurred without pain. our days 

aeiterwards, fever and ee of lochia set in, and death 
ensued upon the tenth day, five or six months after the first spinal 
symptoms. A large hydatid cyst was found in the thorax, and 
the third and fourth dorsal vertebra: were eroded in many places. 
Within the vertebral canal were found about a dozen acephalocysta 


1 «Jour. de Méd. de Corvisart, vol. xiv. p. 281, 1807, 
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compressing the spinal cord, in the region of the first four dorsal 
vertebree. 


2. Esqumou.—A woman, aged 53, began to suffer from convul- 
gions. The attacks became more frequent, and the patient died 
in status epilepticus, after five days of coma, at the age of 56. 
Acephalocysts were found in the arachnoid cavity, extending from 
the medulla to the end of the lumbar region. The cord was 
softened in the lower part. A cyst containing biown fluid was 
found in the pituitary body. ; 


3. REYDELLET.?—A woman, aged 22 years, suffered from pain in 
the-shoulders and right arm, with weakness of the arm., In three 
years’ time there was no pain, but only weakness. Still later, pain 
in the spine was experienced. Then appeared anæ-thesia of tho 
legs, and paralysis of the right leg. tumour was now found 
in the lumbar region, and pressure upon the tumour increased the 

in in the arm. The tumour was opened, and a large number of 
hydatids removed from it, and from the E canal, with 
which the interior of the tumour communicated. The patient 
improved for a time, but abundant suppuration set in and com- — 
plete Teor appeared. Death, however, did not occur until 
more than a year after the opening of the tumour. 


4. Morcacxi® describes a case in which hydatids perforated 
from the outside into the spinal canal. A woman, aged 26, was 
confined during the last six months of 1814. Ten months later 
she began to complain of pain in the lumbar region, lancinating 
in character, but not sufficiently intense to greatly incommode 
her. As the disease progressed, formication, cramps and numbness 
in the lower extremities were complained of, and soon sensation 
and motion became affected. The patient finally became com- 

letely paraplegic, urine and fæces being passed involuntarily. 
The patient died nine months after the first onset of symptoms. 
At the autopsy there was found beneath the peritoneum, near the 
left kidney, an elastic tumour, round, and about the size of a fist, 
which had eroded the bodies of the first and second lumbar 
vertebre. It contained a large number of hydatid cysts. The, 
intervertebra) foramina were greatly enlarged, and through them 
the acephalocysts gained access to the spinal canal. The dura- 
mater of the cord was surrounded by hydatid-cysts of all sizes, and 
the lumbar nerves were compressed. X 

5. MÉLIER*—A woman, 29 years of age, complained of pains, 
spasms, ‘paralysis and loss of motion in the legs. for three years. 
After death a small cyst was found in the soft parts of the dorsal® 


1 ¢Rulletin de la Faculté et de la Société de Médecine de Paris, t. v. p. 426, 
Obs. vil. 1817. h i see 
3 ‘Dict des Sciences Médicales; art. Moelle, t xxxii p. 564. 1819. 
2 «De Sedibus et Causis Morborum,” vol. v. p. 168. 1822. 
+*+ <Jomn, gén. do méd.’ Sédillot, 1825, p. 88. 
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region filled with acephalocysts. On tracing this it was found that 
it had eroded the lamine of the fifth and sixth dorsal vertebra, 
and in the vertebral canal, between the dura-mater and the bone, 
numerous cysts were seen. The vertebral canal was enlarged at 
this spot from erosion of the bones, and the spinal cord compressed 
and softened. al 


6. Montansky! reports the case of an idiotic and epileptic woman. 
*At the autopsy there was found a large number of hydatids on the 
, and in the thickness of the brain and cerebellum, and “a 

score in the thickness of the spinal cord.” 


7. Mazer.2-A man presented himself at the Hôpital St. 
Antoine at Paris, with an abscess situated over the posterior 
superior spine of the ileum. The abscess was punctured and a 
quantity of excessively fetid pus liberated. The patient died, 
and the end of the vertebral canal was found filled with acephalo- 
oven The sacrum was carious, and its canal communicated with 

e abscess by an opening situated in the posterior median line, 
There was no paralysis during life. 


8. Dumovtin.—A man, aged 25 years, eighteen months before 
his death, suffered from pain in the back’ after a blow. The 
pain inoreased in severity. The legs became weak, the move- 
ments difficult, and the power of sensation diminished in the lower 
limbs. The bladder and rectum were paralysed. One month 
before death, complete paraplegia set in. At the autopsy a cyst 
was found between the muscles of the back and the vertebrm, and 
the vertebral Jaming were much thinned. Twelve hydatid oysts 

- were found free in the vertebral eanal, lying between the dura- 
mater and the second and fifth dorsal vertebra, 


9. Dusois.4—A girl, aged 20, suffered from pain in the lumbar 
-region for one year before death. There was also weakness of the 
limbs. Pinching the legs caused pain in the soles. Signs of 
caries of the second dorsal vertebra were seen, but there was no 
tumour and no abscess. Bed-sores formed, the urine and feeces were 
discharged involuntarily, and death occurred. Hydatid cysts 
were found in the eleventh and twelfth dorsal vertebra, which 
had penetrated the vertebral canal and compressed and softened 
the cord. No other hydatids were found. . 


10. CBUVEILRIER ’ records the case of a woman, aged 88, who 
was seized with complete paralysis of the lower extremities. 
There were sharp continuous pains in the lower extremities, and 
there was a burning feeling in the same parts. The slightest 


“+1 ¢ Bulletin de la Soo, Anatom’ 1827, p. 188. * Ibid, 1887, p. 226. 
> Ibid. 1847, Bor 4 Tbid. 1848, p. 95. 
_« * Ibid. 1850, p. 63; and ‘ Ant. Pathol.’ xxxv., pl. vi. 
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passive movement of the ‘lower limbs caused pain. ‘ Simple touch 
caused pain which ran from the point touched sia out the 
length.of the limb. There was no plantar reflex. e level of 
the twelfth dorsal, or first lumbar vertebra, there iat discovered 
a soft point easily depressed, becoming prominent on coughing, 
which was believed to be an uncured spina-bifida. At the autopsy, 
in the situation of this soft spot was found a pouch filled with 

a EREHE The spines and laminæ® of the vertebræ were 

ed and the cord prossed npon, although the dura-mater was e 

vuolangei. The spinal cord beneath the cyst was much softened, 
and changed into a purulent sao, so that at the point of compression, 
scarcely a trace of spinal cord remained. 

Cruveilhier states that he has seen several cases of the kind, but 
fives no further details. 


11. Gourr.!'—A man, aged 40, had suffered for some time from’ 
weakness of the legs. On the 15th of May he had walked from 
Montmartre to the Hôpital. Beaujon, but on the 17th Gould not 
walk at all. Sensation disappeared from the legs. A bed-sore 
formed on the’sacram, and the patient died twenty-one days after 
entering the hospital. At the autopsy, an acophalooy st was found 
in the lumbar region of the spinal canal at the TOTE part of the 
cord outside the dura-mater. The spinal cord-was softened at the 
point in contact with the cyst, and the bones were not affected. 


12. Oaiz.2—A case occurred at St. George’ s Hospital, in which a 
oet containing a vast number of small ones was found within 
substanée of the spinous process of the seventh cervical vertebra, 
projecting upon the spinal cord and producing symptoms not 
ve those of cancer. No details are given of the clinical 


13. Foerster? mentions a case in which echinococci had pro- 
duced caries of the vertebree, abscess between the muscles of the 
back, perforation of the dura-mater, and purulent inflammation of 
spinal cord and its membrane. 


14. Barrets.‘—Man, aged 25, complained of pain in the left 
arm, four months before admission into hospital. Afterwards, pain 
in right arm and neck came on, with gradually developing symptoms 
of SET eee paraplegia, which roved fatal some three months 
after admission. At the autopsy, the dura-mater spinalis was Very 
congested. On section, clear fluid flowed away. There ‘were no 
changes in the vertebre. Immediately below the cervical enlarge- 
ment of the cord was a oyst, lying between the dura-mater and the 
cord, compressing the latter Soin behind forwards, and towards thp 
right Bide. The length of the depression i in the cord was 8 5 om., 


1 «Bulletin de Ja Soc. mae 1852, p. 211. 
3 «Pathol. Trans? xi. 
2 < Handb. d. Pathol. Rat? "vol. ii p. 680 
- tt Dentsches Archiv f. Klinische Medizin, vol. y. 1869, D 108. 
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while the cyst itself, after being opened, measured 5 cm. in length. 
At a distance 74 om. below the first waa another similar cyst, also 
on the left side of the cord, and within the dura-mater, measuring 
38 om. in length. Above the first cyst, the spinal cord: was 
normal; where compressed by the cyst, it was pale and soft. 
Between the two oysts again the cord was fairly normal, but, 
below the second cyst it was much softened, and the pia-mater 
congested: No other cysts were found in the body. 

e 


_ 15. ROSENTHAL —A patient, aged 15 years, began to suffer; 
without any apparent cause, from pain and weakness, in both 
lower extremities. In three months he could not leave his bed. 
There was observed cramp of the flexors, followed by that of the 
extensors, with twitches and formications, and afterwards total 
paralysis. Total anesthesia was found in the lower extremities 
a8 high as the nipples, dnd backwards to a line throngh the 
scapule. Later on, incontinence of urine and fæces appeared, 
with bed-sore ; and death occurred from pyemia. At the autopsy, 
the brain was pale, the right pleural cavity contained turbid fluid, 
and the right lung was compressed. Between the pleura and the 
bodies of the third to the fifth dorsal vertebra, there was a sac the 
size of a egg; this had eroded the bodies of the vertebra, and 
entered the spinal canal on the right side. It.lay outside the dura- 
mater, and compressed the cord between the third and fourth dorsal 
nérves, until only a thin layer of nerve-substance was left. 


16. Muronison ? desoribes a specimen existing in the Middlesex 
Hospital Museum, in which two hydatid cysts, one on each side, 
separated the pleura from the ribs and the sides of the bodies of 
the vertebra. The hydatids were opened in sawing through the 
lamines of the vertebre, and the spinal cord at this spot was 
considerably smaller’ than elsewhere. The patient was a woman, 
aged 40, who had been admitted into the hospital with paraplegia, 
and retention of urine. She died with a large slough .on the 
sacrum, and the bladder was found to be inflamed. ere Was & 
large hydatid cyst in the liver. 


17. LIOUVILLE AND Srravuss.2—A man, aged 42, had paralytic 
symptoms in the lower limbs for six months before death. A 
hydatid oyst was found in the back communicating with débris 
under the scapula, and running down under the muscles of the 
back. The cyst entered the spinal canal between the ninth and 
tenth ribs, disorganising the lamins of the vertebre. In the 
spinal canal, hydatid cysts were found, ranging in size from that of 
a, pea to that of a nut, lying outside the dura-mater, and com- 
“pressing the cord. The dura-mater was adherent at several points 
to the hollowed vertebral bodies. Sudden paraplegia was the first 


} t Handb, d. Nervenkrankh.,’ pp. 192-198, 
3 © Diseases of the Liver,’ 2nd ed. p. 129. 
7 «Bulletin de la Soc. Anat.’ 1875, p. 98. - 
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symptom. Beyond the po`nt where the cord was affected by the 
o) st, descending and ascending changes were seen, 


18, LLEWELLIN. Rae pea under the care of Dr. Annand, of 
Australia, had a hydatid oyst, which occupied the whole length of 
the vertebral oat The cyst was tapped during life, and fluid 
containing echinococous hooklets was removed. 


19. Woon, H. 8.2—A woman, aged 54, was seized on the 11th of, 
February with darting pains in the limbs, and on the following day” 
had incontinence of urine. On February 20th these symptoms . 
had disappeared, but on March 28th she was re-admitied to hospital, 
suffering from incontinence of urine, a feeling of numbness of the 
left arm and leg—the movement of the leg being impaired, but 
sensation perfect. On the 6th of April the right arm and leg became 
powerless, and the patient died comatose on the 7th of April. On 
- post-mortem examination, there was found opposite the last lumbar 
and upper sacral vertebra a hydatid cyst within the dura-mater of 
the cord, filling the spinal canal, and extending cet the second 
Jeft anterior sacral foramen, so as to form a small bilocular cyst 
on the posterior wall of the pelvis, covering the points of exit of 
the second and third sacral nerves. The cyst also extended 
through the first and second sacral foramina, which were poria 
thrown into one. The whole cyst and its prolongations were full 
of small daughter oysts. - At the upper end the oyst was open, and 
some daughter oysis were lying free. There was an immense 
-quantity of fluid effused beneath the membranes of the cord and 
brain. The liver also contained a hydatid cyst. 


20. Moxon.3—A woman, aged 58, had suffered for eleven months 
from pain in the side, and had been plegio for six weeks. A 
multi-locular hydatid was found pudding externally ; it formed a 
large elastic swelling on the left side of the spine, and made its 
way a the canal iheoagh the second and third lumbar vertebre. 
It compressed the cord, but did not penetrate the dura-mater. 


Drxon records a To t of tho neck, which had eroded 
the bodies of the fifth, and seventh, cervical, and of the 
second dorsal vertebres. Tt was opened, and the tiout died of 
hssmorrhage, but it is not clear from the sea, ether the cyst 
entered the spinal canal or not. 


In the following two cases cysticerci were found in the 
spinal cord. 


21. WestrHaL 5 describes a case in which the symptoms were 
mainly those of epilepsy. Oysticerci were found in the braén. 


1 Quoted by Cobbold, ‘On Parasites,’ p. 140. 
7 ‘Austral. Med. Journ.’ 1879, p. 222. 

3 Quoted in Hegecs | Medicines vol. i. p. 418. 
‘ «Med. Ohir. voL xxxiv. p. 816. 

* í Berlin Klin, Wochenschr.” 1805, p. 425. 
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At the lower part of the spinal canal, in the region of the cauda 
equina, was found a large number of small cysts containing fluid 
and no special solid elements, Some of the cysts were attached 
to one another. Tho spinal cord was somewhat softened to the 
naked eye, but otherwise unchanged. . 


` 22. Watton! describes a case which occurred in Leipsic, undet 
Wagner. A butcher’s widow, egod 56, was admitted to hospital 
AE oomi anesthesia and ost complete paralysis of the 
mic There was also observed a loose condition of the knee and 
ankle joints. There was no reflex action in the legs, and the 
urine and feces were passed involuntarily. The spine was 
normal, There was muttering delirium and fever, the tempera- 
ture ranging between 87° C. and 41°C. At the autopsy, the brain 
showed opacity of the arachnoid and several oysticercus cysts on 
the surface and in the anterior part of the right corpus striatum. 
In the cord was found sclerosis of the posterior columns, as in 
tabes. The grey matter of the posterior horns was affected, 
but the anterior horns were normal. The left side of the cord 
at the level of the third’and fourth spinal nerves was larger than 
the a and here a cyst was found in the grey matter of the 
left side. The cyst was 6 mm. X 5 mm. in size, and had caused 
atrophy of the ganglion cells in its neighbourhood. It was 
surrounded by firm connective tissue. Inside the cyst was found 
a oysticercus head with hooklets. 


Rokitansky gives no case, but states that cysticerci some- 
times appear in the spinal cord. ` 

The new case I have reported requires but little comment. 
The paresis of the left arm which occurred some time before the 
symptoms of the last illness set in, was probably unconnected 
in any way with the hydatid tumour. ‘The actual symptoms 
of the disease were clearly those of pressure upon the spinal 
cord below the origin of the arm nerves, causing the paralysis 
and irritative phenomena of the lower limbs. Consequent 
upon the pressure, myelitis resulted which produced the arm 
se aad and probably caused the death. The retraction of 
the head and tension of the muscles of the neck may be 
noted, although I consider them to be merely acvidental 
pillar evertheless, Ollivier,? in commenting upon 

haussier’s case mentioned above, lays special stress upon the 
rigidity of the neck; he remarks that it is due to a per- 
manent irritation by the parasites. f : 

Im only -four cases, namely, No. 2 (Esquirol), No. 6 
(Montansey), No. 14 (Bartels), and No. 19 (Wood), had the 
hydatids developed inside the dura-mater, whereas, in both 


1 «Bost. Med. & Surg Journ.’ 1881, p. 511. 
* ‘ Traité de la Moelio Epinitie,’ vol. ii p. 527. 
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the cases of cysticercus reported, the parasite was found in the 
substance of the spinal cord or its prolongation. In some of 
the other cases, in- which the cysts were found between the 
dura-mater and the bones, it is clear that the growth had 
commenced within the vertebral canal, or at least in the 
bones which bound the canal. The records of two of these 
cases, namely, No. 11 (Goupil) and No. 18 (Llewellyn), show 
that the bones were not affected by the growth, proving that 
it is possible for the parasite to develope in the soft tissues of 
the canal. In the other cases, however, definite affection of 
the bones is described. They may have been eroded by the 
growth of the cyst, but bearing in mind the frequency 
with which hydatids are found in the bones of other parts, 
it would appear probable that here also their primary~seat 
was the vertebral ‘column. .In the original case described 
in this paper, the cysts were actually imbedded in the 
spinous processes. In seven of the cases described it will be 
seen that the vertebral canal was only secondarily invaded ; 
while in three: No. 1 (Chaussier), No. 3 (Reydellet), and 
No. 5 (Mélier), the record leaves the exact origin of the cyst 
in doubt. It will be noted in several of the cases quoted, and 
also in the new case described, that numerous cysts were 
found. It is most likely that these were really daughter cysts, 
the wall of the mother cyst having disappeared under the 
pressure. Such is the comment made b Foerster,’ with 
reference to his own case. 

The ptoms of the affection are those of compression 
paraplegia, and, unfortunately, in the absence of some ex- 
ternal sign of hydatid tumour, there appears no means of 
S pa the cause of such compression. This is the more 
to be regretted, as a consideration of the cases given shows 
that, in by far the majority of cases, the cyst is situated at the 
posterior surface of the cord, and therefore would lend itself 
readily to operative interference. In one case, No. 18 
eea ee e position of the cyst is not fully described, 
and in four cases, as already mentioned, the cyst was in the 
substance of the cord ; but of the remaining sixteen cases, there 
are only four, Nos. 1, 4, 15 and 16, in which the cord was 
affected from the anterior part of he canal. Finally, it will 
be observed.that.in Reydellet’s case an operation was per- 
formed, and even at this early date (1819), the vertebral canal 
was opened and cleared of its hydatid tumours, The opra- 
‘tion was so far successful that the patient lived for twelve 
-months and then died of suppuration. Modern surgery would 
probably avoid such a termination. 


1 Loo. cil, 
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SOME FURTHER OBSERVATIONS ON FRIEDREICH’S 
DISEASE. 


e 
BY J. A. ORMEROD, M.D. (OXON.), F.R.O.P. 


Ir had been my intention in this paper to continue the digest 
of cases of Friedreich’s disease which I published in a former 
number of ‘Brarn.’! But seeing that Dr. Judson Bury has 
recently, in his valuable article,? dealt exhaustively with the 
literature of the subject, I shall confine myself to recording some 
further cases which I have observed, and adding references to 
some papers which have appeared since Dr. Bury’s publication. 

- My first set of cases are from a family resident near Hertford, 
comprising——Case I. A young man in whom the paap Toa 
has been progressive ataxia of the lower limbs. Oase I. elder 
sister, exhibiting the typical symptoms of advanced Friedreich’s 
disease, plus sundry attacks of vomiting and of a syncopal (?) 
character. Case TE. Their mother, bedridden with a spastio 
condition of the lower limbs, _ 

Oase L—John Brand, et. 21 (at date of first observation), 
single, a carpenter by trade, became an out-patient under Dr. 
Bastian at Queen-square on Oot. 28, 1884. Dr. Bastian noted the 
ataxia, the absonce of pains, and the comparative youth of the 

tient, and seeing the interest which I took in the case, very 

indly T y cd to my. charge. 

He complains solely of weakness in the legs. He is a slight, 
somewhat pale and sallow man; gait unsteady, ey when 
he turns round; he is unsteady when he stands with his feet 
together and eyes shut. Hands said to be unaffected, but on 
closing the eyes, he cannot very readily touch the tip of the nose 
with his finger. Speech slightly hesitating and occasionall 
indistinct. ular ‘movements normal; no nystagmus; pupi 
moderate size, act to light and accommodation. Optio disos 
normal. Legs fairly nourished, strength of muscles fair. Patellar 
tendon reaction absent on both sides, Cutaneous sensibility of 
soles and feet normal in all modes; no numbness or paresthesia. 
Special senses apparently nowmal. 

History of illness.—Was well till three years ago. Then had 
some sort of feverish attack, which he describes variously as 
“ bikious fever,” or “rheumatic fever.’ He was confined to bed 
for seven or nine weeks: was in a great heat and had pains all 
over him, but the jdints were not red or swollen. On recovery he 
noticed the unsteady gait. He further seems to have had “a 
peculiar sensation” “which he cannot describe” from the legs up 


1 No, 25. 2 «Brat, No. 36, 
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to the waist. The unsteadiness has ually increased, especially 
during the last twelve months. year after the illness men- 
tioned above, he had scarlet fever, but this made no difference to 
his walking. Recently he has had attacks of nausea with 
retching, but he does not actually vomit, and the nausea passes off 
in three minutes or so. 

Ever since the first illness he has been subject to pain in the 
limbs, which he thinks is rheumatic; it comes on only when he 
moves, and does not appear to have the characters of lightning 


Never diplopia ; never difficulty in micturition (except occasional 
pain from “ gravel”), nor of defecation. No history of syphilis. 
Ordered Syr. Ferri Iod. 3j; Pot. Iod. gr. v., ter die. 

January 24, 1885.—Visiting him at his home, I was enabled to 
verify the observations made when I first saw him. There is now, 
however, no noticeable abnormality of speech, and he says himself 
this has improved. His hands he Bays are quite well, and he can 
do his carpentering work. 

Farado-contractility of muscles in lower limbs tested and fonnd 
normal, Plantar reflexes present. No deformity of feet. ‘Ihe 
teeth are peculiar—the upper incisors being small, somewhat 
set apart, the edges worn and somewhat haney-combel. The 
deformity is very slight, and suggests the so-called mercurial or 
rickety teeth, not those of congenital syphilis. 

On July 8, 1885, he became an inpatient at Queen-square under 
Dr. Ramskill, and remained till the end of August. Dr. Ramskill 
Kindly permits me to utilise the in-patient notes taken by our 
then resident officer, Dr. James Oliver. 

The unsteadiness, which on admission as in-patient was worsé 
than when I saw him’ in January, continued to increase. Slight 
unsteadiness of the head, and slight tremor of the legs was 
‘noticed. Nystagmus, lateral in direction, was observed, though 
only from‘ time to time, and only when he looked to the extreme 

right or left. He complained sometimes of the legs feeling stiff, 
and of pains in, the legs which seemed to draw them up, 
“cramping pains.” ‘There was on ae hesitation and thickness of 
speech. He had some attacks of pain in the abdomen passing 
into his legs, and lasting a day or two; acoompanied with nausea 
but no vomiting. A purgative given for one of these attacks 
upset him very much. Once he complained of a girdle-sensation. 
While i in the hospital he was treated first with conium juice, and 
‘afterwards ‘with quinine and iron. 

July 30, 1886 (at his home).—His’ general health, which had 
rather fallen off while in London, has now improved. But of 
ataxia of the lower limbs has increased; he can now hardly ge 
about the room unless he holds the farniture. He feels as Tf ae 
had & sponge under his feet, or as if the floor were loose. Rom- 
berg’s symptom is now well marked ; thus when stripping for the 
examination of his chest, he has to sit down for fear of falling 
while he is pulling his shirt over his head. Beyond the ataxia, I 
can find nothing wrong with his lower limbs. The upper limbs 
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_ Beem normal in every way; he can now touch the tip of his nose 
with the eyes shut. The speech, however, is rather indistinct, and 
the nystagmus more decided. ; 

+ I have not seen him since, but a sister-in-law reports that his 
legs get no better, though in other respects he is well.. He has 
now been taking nitrate of silver for a long period. 

. Cas IJ.—Linda Brand, sister of above patient, single, age 28 

1885). - 

A 24, 1885.—Seen at the family cottage; she was in bed 
on account of the severe cold. The history is partly from her own 
statements, partly from those of her mother, who was then alive. 

According to her mother, she had weakness of the legs from the 
age of 5 years. It was noticed as she came home from school, that 
her legs became crossed, and that she staggered about. Eleven 
yeus ago (age then 17) she had scarlet fever, and this, to use her 
own expression, took her quite off her legs. She has been worse 
ever since. But she states that she can still stand and even walk 
a few steps with support. Ever since the fever too she has been 
unable to guide her hands, and her speech has seemed to her mother 
to be odd. With respect to this, she says herself that she has 
certain “attacks of vomiting which make her speech worse.” In 
these attacks, she vomits phlegm for two or three days: anything 
that she takes would come up directly, and she therefore abstains 
from food. At these times also she aches all over, especially in 
the left arm down to the fingers. The attacks may come on, now, 
as often as once a fortnight, but less frequently in the summer 
than in the winter. They have been as frequent as this during 
the last three or four years, but she had them before that. During 
the last three or four years also she has had pains “ like somethin 
biting her legs.” During the last two or three years coason 
incontinence of urine. 

No numbness nor anæsthesia ; never diplopia; sight said to be 

d, except for reading long together (error of refraction »). No 
deanei, at least to ordinary conversation. 

Present condition.—She is of a pale sallow complexion, dark hair 
and eyes mouth wide and slightly gaping, teeth prominent; the 
lower part of the face has a vacant expressionless look. (Her 
facial aspect strongly reminded me of another young woman with 
the same disease Sio was then under my observation. Speech 
somewhat indistinct, words brought out with effort and pausing, 
syllables slurred sometimes. Tongue protruded straight, without 

- tremor; slight tremor of facial muscles as she shows teeth. Well- 
marked nystagmus, chiefly’ as she fixes or follows; motions of eyes 
with this exception normal. Pupils moderate size, act normally to 
light and accommodation. 

pper limbs very thin, movements of hands and fingers (e.g. in 
trying to unbutton her dress) markedly ataxio; with eyes shut, 
cannot touch tip of nose with forefinger. No tendon-reaction on 
tapping radius. 

Lower limbs thin; some muscular twitching in region of vasti 
interni just above knees, but chiefly, she says, “ when she thinks 
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about it.” The left leg she can scarcely raise from the bed ;-but 
she can raise the right, and tells me she can even bear weight on 
it when assisted to stand. No rigidity of legs. No deformity of 
feet. Tendon reactions absent at. knees: plantar reflexes note 
obtained. ' Sensibility of feet (so far as I could ascertain) normal: 
muscular sense apparently normal—she knows how her limbs are 
placed in bed. otion of muscles to a.moderately strong faradio 
current normal, but the current is felt very little in the left 
log; albeit she feels the warmth and the touch of the electrodes? 
Spinal column (which could only be roughly examined) appears 
straight. 
; atone eighteen months later, having heard that sho was worse, 
and had become subject to alarming attacks of choking, I visited 
her again, 
- July 24, 1886.—She is now sitting in a chair,-and is not in bed, 
but says she has grown so far worse that she cannot walk, and can 
only stand a very little. The expressionless look about the lower 
face is very marked; ny teemu unchanged; pupils as before 
normal; speech I think more defective, slow and rather drawling, 
words indistinct and -yet somewhat separated ; no definite tremor 
of tongue or lips.’ Further she says she has become subject to loss 
of voice: her voice she says “goes off.” This is apparent as she 
speaks now, for sometimes as she begins a sentence, her voice gets 
squeaky, and subsides into a whisper before the end., There is 
now marked paralysis of the lower limbs; thus she can hardly 
move her feet off the stool (paralysis of flexors of hips and extensors 
of knees); neither can she dorsi-flex the feet or toes at all. I 
cannot however find any trace of deformity or contracture; she 
states that the toes “ draw under,” but this is probably the effect 
of the extensor paralysis. There is now I think actual wasting of 
the vasti, in addition to the leanness of the whole lower limbs. 
Sensation still quite normal. The hands are more ataxic than 
before; she cannot cut up her food, but can manage to feed 
herself with a fork. Complains of no pains. Has no trouble with 
the sphincters. So far as | can make out the spine is still straight, 
but the right scapula and the posterior part of the right ribs 
-project in a manner that suggests a spinal curvature. i 
ming to the “choking attacks,” about which I had been told, 
she says that sometimes, and especially when she lies down in bed, 
she feels as if she could not breathe, and has to be held up. While 
talking to me something of the kind came on; she leant back 
in the chair with her head extended, then over one arm of the 
chair with her head drooping to that bide, appeared to hold her 
-breath, looked distressed and as if about to weep. Her pulse was 
easily felt at the beginning, but grew feeble towards the end of 
the attack. She came round in two or three minutes. No actffal 
dyspnoea, no cyanosis, no loss of consciousness, nor any kind of 
convulsion, Except for the condition of the pulse and of the heart 
(see below), it might have been a soit of hysterical attack. These 
attacks she has had for six months, and worse since she was upset 
by her mother’s death (in March of this year). The vomiting 
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attacks which she described to me on the occasion of my last visit 
still persist; the last visit was about three weeks ago. 

An attempt to examine her larynx was altogether unsuccessful, 

' as she was much tov irritable and nervous. ; 

On examination of her heart, I found well-marked evidence of 

disease, viz. apex beat just beyond nipple-line, in fifth interspace: 
action rapid: a systolic murmur, mostly musical, heard all over 
the preecordia, loudest at the left fourth interspace near sternum, 
and loud along all left etge of sternum, moderate at the apex beat 
and over aortic area, not audible behind. Probably this murmur 
was of very long standing. for ten years ago a medical man who 
examined. her heart told her she “must have had rheumatio fever.” 
She never had it to her knowledge. Other possible sources of 
cardiao mischief suggest themselves, either the scarlet fever, or 
what would fit in with the nature of her nervous disease—oon- 
genital malformation. 

The father of these patients, William Brand, was at the time that 
I saw him (January, 1885) a healthy old man, who, with the 
exception of chronic rheumatism, had never had any illness in his 
life, His patellar tendon-reactions were normal. ere appeared 
no reason to suspect him of alcoholism. About his ancestry I have 
no information. He died rather suddenly on June 8th, 1887, while 

rides ave table. He had previously, nevertheless, been suffering 

m . 


More interest attaches to the case of the mother and to her 
family. Isaw her but once; owing to her helpless state and the 
bitter coldness of the weather, it was impossible to make a 
thorough physical examination ; but I was able to ascertain some 
facta of importance. 

Oase I1l.—Mis. Brand, age 64 (January, 1885). She gives a 
clear account of herself and her family. She wasneverill til after 
her third confinement (age then 29 or 30), when she had a white 
leg. The present affection began to develop from twenty to thirty 
years ago (and therefore in no immediate relation to tho white log) ; 
she speaks of it before it laid her up as “æ weakness.” Twenty-five 
years ago she became subject to a feeling of loss of power in the 

ight side; this feeling began in the great toe and passed up that 
side, It was momentary, but made her drop what she was holding ; 
she has had it on and off ever since. For a period of eighteen 
years she attended at the Hertford Infirmary; she experienced. 
difficulty in walking ; she felt tired and used to fall about. She 
was also subject to “illnesges” which would take her se off her 
feet. In these “ illnesses” retching would come on suddenly, and 
last for some hours; she had abdominal pain at the same time. 
For some years, in addition to the weakness she felt a numbness 
right up to the navel; it felt as if she were walking on ae 
Sometimes she did not know when she passed a motion. i 

numbness has now quite disappeared. During all this period she 
had no notable pai y 

Six years ago, an accident happened to her whioh seems to have 
formed a critical point in her disease. She stumbled a fell upon 
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her back, and has been much worse ever since. She has been 
unable to stand, and can only lie in bed or sit on a chair: she has 
also become what she calls “ contracted”; the ribs of the left side 
are, she says, displaced, and she is subject to a dragging pain in 
the back and side. After the fall she used to have convulsions of 
pain in the right side, which seemed to “draw the side.” From 
time to time she has difficulty in holding her urine; defecation 
normal, though the bowels are rather confined. 

Preseni condition —She is a healthy-looking woman in the face? 
though thin; at por isin bed. Speech quite natural. Sight 
and hearing said to be natural. No nystagmus: the state of 
the pupils unfortunately is not noted, but if I remember right 
they acted naturally. Upper limbs. Right grasp very feeble, left 
natural. No ataxia of movement; touches nose with finger-tip, 
even with eyes shut, fairly readily. Tendon-reactions present at 
both wrists. Right shoulder-joint stiff, cannot raise it above her 
head. She says this came on after the fall; whether it were due 
to adhesions, I did not determine. No rigidity of elbow, wrist, or 
fingers. Trunk. A marked projection of the rıbs in the left infra- 
mammary region very suggestive of spinal curvature. Yet, so far 
as I can make out through her wraps, the vertebral column is 
straight. She says herself the back is:not crooked, but the ribs 
she wus told were displaced by the fall. She can sit up in bed 
when raised, but cannot got up into that position by herself. 
Lower limbs rigid, partially flexed at hips and knees, and the knees 
pressed together. She cannot move them from this position her- 
self, and they offer resistance to passive movement. Tendon 
reactions present at both knees, and well-marked ankle-clonns 

resent on both sides. The muscles both above and below the 

ees are small; I could obtain no faradio reaction, but had not a 

battery powerful enough to test this point thoroughly. Sensation 
roughly tested appeared normal in the feet. She has a draggin 
feeling in them which distresses her much, especially in oola 
weather. 
. This patient died in March, 1886; I suppose from some form of 
lung disease. She had had a bad cold and cough; and while 
convalescing from this sat out of doors in her chair. It was 
thought that she got a chill in this way, for she had to go to bed 
again, and died in five days’ time. 

I may say at once that I record the above case as being the 
mother of two typical cases of Friedreich’s disease, herself suffering 
from some form of spinal disorder. I do not say that her symptoms 
were those of Friedreich’s disease. There was no ataxia, no 
nystagmus, no speech-affection (although the disease was of long 
standing); and on the other hand, there was a spastic condition of 
the lower limbs, with preservation of tendon-reactions, and wi 
ankle-clonus. It ee to be mentioned, however, that the woman 
thoroughly identified her own disease with that of her children ; 
there are indeed some points in her history—e.g. the “illnesses ” 
or vomiting attaoks—which correspond with the history of her 
daughter’s case, and it is by no means impossible that the fall on 
the“back to which she attached so much importance may have 
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set up a myelitis calculated materially to modify her original 
symptoms. 

But this much at any rate may be fairly argued, that the 
tendency to spinal disease in the Brand family came through this 
Pea For she was Wiliam Brand’s second wife; and whereas 

y his first wife he has three living children all healthy, by this 
this second wife he has three living children, of whom two are 
paralysed. And again there is no record of nervous disease on his 

*side of the family; but in her family was a marked tendency to 
paralysis. She gave me the following account of it. 

Her father, William Savill, who died at the age of 70, had during 
the last twenty years of his life a “ weakness” which she thinks 
resembled her own. He dragged one of his legs. His hands were 
unaffected. He used to complain much of “ rheumatism.” - 

Her mother had three “ paralytio fits,” in the last of which she. 
diod. These, so far as I could make out, were apoplectic: she 
distinguishes them, at any rate, from hor father’s illness, “ which 
did not come on in this way at all.” 

She has two sisters of whom she has lost sight, but she never 
heard that they were in any way paralysed. 

- She had several (five ?) brothers. One of these died at middle 
age in a fit. Another, who died at 67, was for two years before 
his death “ paralysed on the brain.” He could not talk well, and 
his memory used to come and go. But he was never paralysed in 
his limbs, like herself. . f 

.. I append a table of all the members of this family concerning 
whom I have been able to obtain information :— 

Date, 1885. 

Wa. Savin m, Afra. SAYLL. 

(paralysed in legs). (apoplectic). 









Male Male 2 females. . 8 (?) sie 
(died in fit).  (aphasic 7). males. 


Linda (paralytic, Case ITT). - 
WoLrux Brano, married zi JANE SELL, and by her had 


William. ‘Ann Louisa (Brinlow) Caroline (Black). 
(healthy, normal tendon-reactions). 


| 
4 children, æt. 21—7 © 8 children, 4 premature 


(living and healthy). who died young. irths. 
Wiru Brann, married cairn eas Savi (Case IIT), 
ba and by her had 
Alice (Smith), æt. 82, Linda John 7 children, 
twice married ; nas (atazte, who died young ; 
her eldest child has_ IL). Case I.). one of “ brain fever” ; 


left hemiplegia. S another had fits. 
p 2H 2 
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The first two cases illustrate one special pay of this 
disease, viz. its tendency to attack several members of one genera- 
tion. The third case shows that their proclivity to spinal disease 
was inherited from the mother, having been in all probability 
inherited by her from her father. . It need not perhaps surprise 
us to find symptoms of lateral sclerosis in the mother,.as opposed 
to the symptoms of posterior sclerosis in the children, if we 
remember, that such knowledge as we possess of the morbid 
anatomy of the disease goes to show, that both lateral and® 
posterior columns are affected in course of time, albeit the pos- 
terior are affected primarily and most completely. Other instances 
too are on record of spinal disease attacking several members of a 
family, yet under various format _ 

Nevertheless it is an interesting question, whether this particular 
form of ataxy cannot, in addition to appearing as a “family” 
disease, i.e. among brothers and sisters and cousins, be shown also 
to be directly and strictly inherited. Now in a certain number 
of instances there has been reason to think that ancestors of the 

tients were ataxic;? but generally this has been a matter of 

istory, not of the authors own observation, so that the exact 
nature of the ancestral disease remained doubtful. Vizioli,? how- 
ever, has settled the question in the affirmative. A.man begat 
eight ataxic children. One of these cases Vizioli studied, and 
diagnosed as Friedreich’s disease. This same patient of his hegat 
two children, both of whom were under Vizioli’s observation, and 
were the subjects of Friedreich’s disease. Here therefore is 
evidence of direct transmission. 

_ Taking “heredity,” however, in the broad sense of family 
proclivity, there can be no doubt that it is a distinguishing feature 
of this disease—the feature indeed which chiefly led Friedreich 
to differentiate it from ordinary tabes. Nevertheless, as cases have 
been multiplied, it has become evident that the other characteristics 
of the disease are Beeni definite to allow of a diagnosis even 
in sporadic cases; and further that, as might be expected, such 
sporadio cases do exist. Jt is important that this should be 
known, for it is in such cases (especially in their earlier stages, . 
when perhaps difficulty of speech or nystagmus has’ not yet 
appeared), that mistakes in diagnosis are most likely to be made. 
have myself seen three instances . of ic Friedreich’s 

disease; the first under the care of Dr. Gee in St. Bartholomew’s 
Hospital, the second under Dr. Hughlings-Jackson in the London 
Hospital, the third an out-patient of Dr. Howard Tooth’s at the 
Metropolitan .Free Hospital. This latfer patient I have twice 
seen, once with Dr. Tooth two years ago, and again in the present 
year. Dr. Tooth kindly permits me to publish notes of the case. > 

1 “Primary Spastic Paralysis and Pseudo-Hypertro; i 
Members of a Family.” » ‘Bra,’ No. 3a panes aaa 
ihe See ae by Carré, Rutimeyer, Biousse, Everett Smith, Judson Bury, and 

author. 2 

: Vizioli, ‘La Malattia di Friedreich,’ 1885, pp. 11, foll. 

4 See references in Dr. parys paper, ‘ Bram, No. 84, p. 158; and also 
* Archiv. de Neurol.’ March 1887, case by Bloog. : 
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Case IV.—Bridget Sullivan, age 19 (June 10th, 1885). A 
healthy-looking girl, though rather small in stature. Her chief 
complaint is unsteadiness on her legs. She certainly walks very 
unsteadily, looking at her feet as she goes. She cannot stand 
well with her feet together, and still less with her eyes shut. 
Even as she sits, there is a slight unsteadiness of her head. The 
hands are affected, but much less than the legs: she cannot 
do needlework as she used to do. 

Lower limbs.—Absence of patellar tendon-reactions. Muscles 
well nourished: the quadriceps cruris contracts well, either when 
struck or under the faradic current. Sensation appears normal in 
every way. The left foot turns in a little, and there is here some 
tendency to club-foot. Otherwise no evidence of contracture. 

In the spinal column, however, there is a lateral curvature, 
convexity to the left, in the dursi-lumbar region; here also is 
some prominence of the spines (kyphosis?). Her mother too has 
noticed that she does not hold herself up when sitting. As 
regards the rest of the trunk, she has occasional pain, of a shooting 
character, in the left lambar and iliao regions, but this does not 
appear to be a prominent symptom. ; 

the upper limbs, Dr. Tooth had noticed a certain amount of 
ataxia. Thus she could not, with her eyes shut, bring the tips 
of her forefingers together with certainty, nor touch the tip of her 
nose quickly. . 

ee normal, no nystagmus; pupils act normally ; 
fundus of both eyes natural. Sight is said to be impaired, but 
apparently she is hypermetropic. There is, I think, a slight i~ 
arity of speech, viz. extra distinctness of syllables and monotony 
of pitch; but at any rate it is too slight to have attracted the 
mother’s attention. Mentally sho was, when at school, intelligent 
and quick; but lately she has become irritable, and sometimes 
rude to her mother. 

Menstruation has only recently commenced. 

She has never had any fits, nor vomiting, nor headache, nor 
indeéd any complaint but the-present. 

History of lness.—It some two or three years ago. In 
May, 1883, she was in St. Bartholomew's Hospital, under the care 
of Dr. Gee. The following is an abstract of her bes toms. 

“ Ill for a year, with commencing tremors in the ds; drops 
things when spoken to crossly. Is getting worse. 

“Pains in Pial: When a child, had abscess in the neck. 
Lateral curvature in dorsal region, i ` 

“ Oardiao dulness above third rib. Apex-beatin fourth interspace: 
within nipple line. Thrill (?) with apex-beat. Occasional harsh 
wurmur with first sound over second left rib. 

_ “No albuminuria.” 

A later note (May 2) says: “Tongue tremulous; right arm 
shakes, Diagnosis, chorea (?).”? 

1 It seams to bea fact, that some cases of Friedreich’s disease begin with 
symptoms resembling chorea; vide Medico-Chir. Socioty’s Transactions, vol. 68, 
pp. 149, 152; and Erlenmeyer, ‘Contralblatt für Nervenkr.,” 1883, p. 885, 
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Since that period she has never been what she was before. The 
staggering gait was first noticed in November, 1884 (about seven 
months ago). 

In June, 1887, I saw her again, after two years’ interval. The 
chief change was a marked increase in the ataxia of the legs. She 
can now (it is noted) only walk when supported, or by holding on 
to the furniture. In doing so she sometimes gets her legs cro-sed, 
and there is certainly a tendency to throw the feet outwards 
and forwards. Her mother’s expression is that she “throws her 
feet.” She can stand with her feet apart, and can just stand 
with the feet together, but on shutting her eyes she would fall 
altogether. Sensation in the feet aud legs is still perfect, and 
she knows their position when in bed. About the feet, especially 
the left, there is some bluish congestion looking like incipient 
chilblains. Left external malleolus prominent; left ankle~joint 
loose, and the foot tends to turn in. Left instep is high, and the 
toes decidedly tend to turn up. The right foot is well-shaped. I[ 
notice that her hands move awkwardly as she festens up her 
dress, but she can do this, even fastening the strings behind her, 
back. Sewing or fine work she cannot do, but she can “clean 
about” as well as ever. Tendon-reactions quite absent, whether 
at knees, wrists, or elbows. Speech not definitely affected, but it 
still seems to mea little odd. On fixing an object with her eyes, 
there is slight shaking of the head; and on fixing to the left, some 
(doubtful) nystagmus. 

She is well-nourished, indeed rather fat ; menses regular, breasts 
well-developed ; heart and lung sounds normal. 

The family history of this girl stands as follows (1887). 

Mother, age 57, an active healthy Jiishwoman; never been ill; 
never touches alcohol in any form, says a glass of beer would make 
her tipsy. Befcre marriage, was in good situations as domestic 
servant. Was one of seven brothers and sisters, none of whom. 
were paralysed. Both her parents were healthy Pe 

Father (whom I did not see), also Irish, age about 58. Said to 
be “delicate-looking,” but has never been ill. Is a confirmed 
drunkard. A pledge signed two months ao on the cottage 
wall, but he drinks still, Comes home on Saturday nights “ blind 
drunk, so that they cannot stop in the house with him.” Yet it 
takes a great deal of liquor to intoxicate him. Sometimes, while 
in this state, he has pinned his paralysed daughter against the 
wall, frightening her very much. It should be mentioned, how- 
ever, that in the two years preceding this girls birth, he did not 
drink so much. His family history is unknown to his wife (who 
was my informant respecting him); but at least she never heard 
that any of his relatives were paralysed. e 

These Sullivans have had four children, viz., 

(1) Mary, died in 1867, at age of 2 years and 5 months, of 
“inflammation of the brain.” 

2) Bridget, Case IV., given above. 
3) A son, age 19, healthy. Dr. Tovth examined him and found 
him free from ataxia, and his patellar tendon-reactions normal. 
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(4) Catherine, died in March, 1872, aged 1 year and 7 months, 
of “diseased mesenteric glands.” She never walked. 

Family: predisposition isin this particular instance wanting. 
But as another possible factor in the etiology, we ought to note 
the intemperance of the father. This point been emphasized 
by other physicians, and I believe with reason. I have myself 
had the opportunity of studying Friedreich’s disease in four 
different families, and in three of these, viz. Sallivan, just given, 
‘and Harmer and Woodcook, published in the ‘Transactions of the 
Medico-Chirurgical Society,’! there has been a history of intem- 
perance in the father. In the first two of these three there was 
no history of nervous disease among the ancestry; in the third 
CWoodsor there was a strong nervous heredity on the mother’s 
side; her father was probably ataxic, her sister insane. But in 
addition, her husband (as she has since informed me) was a hard 
drinker during their early married life, and her own notion (perhaps’ 
not an irrational one) is that her children’s paralysis is due to’ 
the frights she sustained during pregnancy from her husband’s: 
drunken fits. ' 

I find that parental or ancestral intemperance is mentioned in 
two instances by Friedreich, and also by Everett Smith, Vizioli, 
Quincke, Judson Bury, and Kingston Fowler. Some of the 
histories read almost as if intemperance, had started a disease in 

the drunkard’s offspring, which subsequently became hereditary. 
` Thus the grandfather of Dr. Bury’s patients had small feet, and 

could not walkin the dark, and his father nam drank heavily ; and 
in Vizioli’s observations quoted above, we find that an intemperate 
man had eight ataxic children, and through one of these two ataxic 
grandchildren. 

I admit, nevertheless, the force of the objections, firstly,- that 
drunkenness may be itself the expression of nervous disease, and 
secondly, that the parental drunkenness may be a mere coincidence, 
for intemperance is very common, while Friedreich’s disease is rare. 
But it is likely enough that several factors may be required for its 
production, and they may differ also in different cases. We know 
too little of the stiology to neglect the study of any possible 
cause. 

I have elsewhere remarked, that acute ifio diseases appear 
sometimes to assist in the development of Friedreich’s disease, or 
to cause an aggravation of it. The cases of John and Linda Brand 
(Land IL.) are curious in this respect. They both had scarlet fever 

` about the same period of their lives, and after the first develop- 
ment of their nervous symptoms. John was none the worse for it; 
but Linda’n disease was so much aggravated that she became. a: 
aralytio practically from that date. Nevertheless, John’s disease 
frao originally after some febrile attack of uncertain nature. 
I should like to mention in this connection the case of two brothers 
recently shown to me by Dr. Hughlings-Jackson at the London 
Hospital. They both had Friedreich’s disease; in the first the 


1 Vol. 68. 
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disease had developed in such close connection with diphtheria, that 
it was for a time questionable whether his symptoms were not due 
to some diphtheritic paralysis, of a permanent and progressive 
nature. Then the second brother came under observation, who 
had never had diphtheria, but exhibited nervous symptoms similar 
to those of his elder brother. 
‘ There is a condition not infrequently found in the subjects of 
iedreich’s disease which deserves notice—I mean the deformity 
of the feet. Ido not think much attention was given to it before® 
the observations of Rutimeyer, who noted the development of club- 
foot and a tendenoy to dorsiflexion of the toes. Dr. Bury describes 
and gives an illustration of the deformity. In the two Brands 
Cases I. and IT.) there was nothing of the kind; in the case of 
ridget Sullivan (Case IV.) the left foot apparently is becoming 
deformed. I have watched the condition develop in another family 
(Woodcock). The instep becomes prominent, and the metatarsals 
appear to be shortened ; at the metatarso-phalangeal joints the toes 
become over-extended, and at the first pep anea joints 
flexed. The foot looks humpy and shortened. Below, the plantar 
arch (at least, as seen from the inner side) is abnormally high, aud 
the balls of the toes are very prominent. The foot also tends to 
assume the position of equino-varus. Perhaps a contracture of the 
long extensor of the toes associated with a paralysis of the 
“interossei might produce the main features of the deformity. It 
certainly is not always present in Friedreich’s disease, even in 
advanced cases Sor IL); and I have seen it in other diseases— 
once in a case of old-standing ae neuritis, once in two sisters, 
who, though they could hardly said to be suffering from- 
Friedreich’s disease, presented some symptoms which are worth 
mentioning in that connection. They were as follows— 

A girl, æt. 19, was admitted by me to Queen-square Hospital for 
difficulty in walking. This, sho told me, was due to a deformity. 
of her feet. On examination I found the humpy shortened foot 
which I have endeavoured to describe above. The patellar tendon 
reactions were entirely absent. The difficulty in walking and the 
deformity of the feet had come on gradually about the age of 10, 
and she thought were getting worse. I could discover no other 
nervous symptoms. A sister, age 30, brought her, and this sister 
hed a similar deformity, but in the right foot only. The patellar 
tendon-reaction was quite absent on the right side, and only just 
present on the left. The foot, she said, did not impede her walking 
unless she tried to go fast. On enquiring into their family history,- 
they told me that a brother, set 23, Ifving in China, had the 
same shaped feet. There were six others in the family, reported 
healthy. Further, a maternal uncle had the same deformity of 
feet, but had no diffioulty in walking. e. 

I believe that cases of club-foot oocurring in several members of 
the same family have been reported by orhopedis surgeons; per-- 
haps an investigation of the nervous system might show, that in 
such instances there existed more than a mere local deformity, as 
J can scarcely doubt was the case in these patients. 
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FURTHER LIST OF PAPERS UPON FRIEDREICH’S DISEASE, OR 
BEARING UPON IT. 
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MALARIAL PARAPLEGIA. 


BY 0. W. SUCKLING, M.D. (LOND.), M.R.O.P 
Physician to the Queen’s Hospital, Birmingham, &c. 


‘PARAPLEGIA is @ very rare and interesting manifestation of 
ague, occasionally taking the place of the ordinary fit, and 
occurring regularly in an intermittent manner. It may, 
however, occur at irregular intervals in those who have been 
attacked by ague. Romberg first described this condition, 
and his case was a very typical one, the attacks of para- 

legia occurring suddenly on alternate mornings at the same 
hou and passing off in a few hours. Sensation was unaffected, 
but the sphincters were paralysed. The attacks were soon 
checked by the administration of quinine. Harting and Erb 
have also described similar cases. 

Dr. Gibney? has described three cases of intermittent spinal 
paralysis of malarial origin cured by quinine; the attacks 
were irregular in the time of their onset, the tendon reflexes 
were lost, and a remarkable feature was the diminution and 
absence of the electrical response of the nerves and muscles. 
His cases were also gaT cured by quinine. 

Westphal has recorded a remarkable: case of periodic 
paralysis in the ‘Berliner Klinische Wochenschrift? Nos. 31 
and 82, 1885, in which all four extremities were affected. 
The paralysis came on at night and disappeared before 
morning. The loss of power was absolute, and the nerves 
and muscles completely lost their electrical excitability durin 
the periods of paralysis. The attacks recurred for sev 
months and finally ceased. There was apparently no malarial 
taint, and Westphal can offer no explanation of the affection. 

A case of intermittent paraplegia, independent of malaria, 
has also been described by Dr. Shakhnovitch, related in the 
‘London Medical Record,’ 1884. 

No mention of malarial paraplegia is made in any of the 
ordinary text-books of medicine and in several important 
works on neurology. I find that a brief account of the 
affection is given in Dr. Ross’s treatise, in Bramwell’s work on 


1 ¢Byd, Roc., vol. ii, 1858. 
3 ¢ American Journal of Nourology and Psychisiry,’ yol L, No. J, 1882. 
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the Spinal Oord, and a fuller description is written by Dr. 
Bastian in Quain’s ‘ Dictionary of Medicine. But no reference 
is made to the affection in the -works of Gowers, Hammond, 
Hamilton, Wilkes, and Buzzard. It will be readily inferred 
from the above statements that the affection is an exceedingly 
rare one, and that little is known of it. 

In searching for information concerning the disease I ob- 
fained much assistance by applying to Dr. Neale’s ‘ Medical 
Digest,’ in which valuable work references to several recorded 
cases are given. i ; 

The nervous system is largely implicated in ague—so much 
so that Trousseau considered that the disease was a neurosis. 

J. P., a shoe-maker, was admitted into the Queen’s Hospital 
on July 4th last, complaining of loss of power in his ers 
There was no family history of any disease. Nineteen years - 
ago the patient had an attack of venereal disease, a sore throat 
following ; and two years later he had ulcers on both legs. 

Eleven years ago, while serving as a soldier in Tade. he 
had his first attacks of ague; and for three months had an 
attack of more or less severity every day, until he was moved 
with the troops. up the hills. 

Whilst at home, eight years ago, he had two attacks of ague, 
and a year later he went out to Afghanistan, and for two years 
suffered from the same complaint (quotidian). He returned 
home in 1882, and three months after his return he had 
another attack. i 

In June, 1886, he had an attack of ague, and a fortnight 
subsequently he lost his speech for a week. This loss of 
speech came on suddenly with giddiness, and he was treated 
at St. Bartholomew’s Hospital The giddiness only lasted a 
few hours and his speech returned suddenly, but was thick for 
a day or two after. ; 

At the beginning of August, 1886, the patient had another 
attack of ague, and about a fortnight after was admitted into 
the Queen’s Hospital, Birmingham, suffering from paralysis in 
both his legs. en this attack came on e felt as if he had’ 
received a blow of a fist on the back of his neck; he felt 
giddy, lost power in his legs, and fell. He says that sensation 
was lost in his legs. He remained in the hospital for a fort- 
night, and power gradually returned. On the third morning 
hg was able to raise his left leg, and on the fourth, moved his 
right. $ 
Ba his discharge from the hospital last year he has had 
several attacks of ague, each attack lasting a few days; the 
seizures occurring daily, and being career by a cold and a 
sweating stage. i 

A fortnight ago (June 20th, 1887) he again had an attack, 
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and the next day had a pain round the middle of his body— 
“girdle pain”—and on July 4th, with a sudden attack of 

iddiness, the patient for the second time lost power in his 
fogs, was confused and almost unconscious for about five 
minutes, and passed his urine involuntarily. 

He lost his speech for an hour and suffered from headache. 
On admission, he was found to have lost all power and feeling 
in the legs, and his speech was thick and slurred. 

On the front of both legs were several cicatrices of a coppery 
colour, where he had had ulcers some years ago. 

On the morning after admission (July 5th) sensation in the 
lees was found to be perfect, though all forms of sensation 
were quite lost when admitted. He stated that feeling 
returned in his legs during the night with a sensation of 
“pins and needles.” Motor power was still completely lost 
in both legs. ‘he plantar and cremasteric reflexes were 
absent; the knee-jerk was normal. There was no pain or 
tenderness in the spine or lower extremities. The muscles of 
the trunk, head, and neck, and upper extremities, were un- 
affected. There was no affection of the special senses or of 
the ocular movements, and no change in either fundus oculi. 

The memory was good, and there was no impairment of 
intelligence. 

Speech was a little impeded, there being a slight stammer. 

Involuntary micturition was still present, the urine dribbling 
away; but later in the day he recovered power and was able 
to retain it. 

The faradic response of the nerves and muscles of the lower 
extremities was normal. : 

On the morning of July 6th the patient was able to raise 
his left leg off the bed, and about an hour after was able to do 
the same with the right leg. 

The plantar reflex was still absent; the cremasteric reflex 
‘had returned, and the knee-jerk was very lively. 

At night the patient was able to walk by himself to the 
lavatory without help, and could pass his urine naturally. 

July Tth—The patient expressed himself as being quite 
well, and he wished to leave the hospital. 

The feet were cold, but the surfac temperature was 97° F. 
The plantar reflex was still absent. 

Juti 8th.—The plantar reflex was now present on both sidęs, . 
the knee-jerk was slightly crasemtal, but there was no 
ankle-clonus. 

The patient walked about perfectly well; motion and sensa- 
tion were perfect. He was discharged perfectly well. 

During his stay in the hospital his temperature was normal, 
as also was his urine. 
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There can be no doubt, in the above case, that the paraplegi 
with which he has twice been seized is connected with the 
attacks of ague from which he suffers. The paralysis each 
time occ a fortnight after an attack of ague, was sudden 
in its onset and more gradual in its disappearance—the left 
leg recovering power before the right. - 

corets in each attack commenced on the third morning 
after the onset, and was complete in a few hours. 

In each attack, moreover, there was temporary loss of speech, 
together with dribbling of urine. 

he presence of paralysis of the sphincter vesicsw muscle in 
itself is sufficient to negative the supposition of the paralysis 
being hysterical in its nature, and ths presence of temporary 
loss of speech and aphasia showed that the lesion was not one 
limited to the spinal cord. 7 

The paii on his admission was given quinine; but it is 
impossible to attribute the recovery to the use of this drug— 
paralysis in connection with ague being intermittent and 
recovering of itself. . 

The attack was so short-lived that it wag impossible to make 
a more complete examination than that above recorded, but 
the patient has promised to attend the hospital at once should 
he have another seizure. ; 


e 

CONCUSSION OF THE SPINE- FROM A FALL FOL- 

-LOWED BY WASTING AND PARALYSIS OF 

NUMEROUS MUSCLES IN BOTH ARMS, GLOSSY 

SKIN AND LOSS OF SENSATION OF RIGHT 
HAND. 


BY FREDERIOK W. MOTT, M.D. (LOND.), M.B.O.P. 
(Medical Registrar, Charing Oross Hospital.) 


I am indebted to Dr. Green for kindly allowing me to show 
this case at the Neurological Society, and to publish the 
following notes. i 

Georgo Hunt, æt. 49, a joiner by occupation, sought admission 
to Charing Cross Hospital, for loss of power in the arms and 
hands. There was nothing noteworthy in his family history, 
except that it was free from hereditary taint. 

Patient had for many years been a total abstainer; he had 
never had venereal disease. His work was carriage building ; 
although paint was always about the shop, yet he was quite 
sure that he had never exposed himself to lead poisoning, for 
he had always kept his hands very clean, otherwise he would 
have been fined. Moreover. he had never had colic. Patient 
stated that up till January Ist, 1887, he had enjoyed ect 
health (he was then a heavy man weighing 14 stone), and 
while out for a walk he slipped and fell backwards, striking 
the back of his head and neck. He was carried home un- 
conscious, and remained so till the following morning. He 
kept his bed for about a week, and at the end of this time he 
got up, apparently not much worse for the accident, for he was 
able to move both arms and legs, and he suffered no pain. 
Three days later, or ten days after the fall, he complained of a 
tingling pain in the right shoulder, afterwards extending to 
the back of the hand and little finger. The pain continued 
for about eight hours, and was followed by loss of movement 
and a feeling of coldness in the hand. He was unable to 
move his arm or hand. At the end of April, or rather more 
than three months later, he complained of tingling pain in 
the central fingers of the left d, and also in the left 
shoulder; this was followed by loss of power to raise the 
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léft arm or supinate the left hand ; and while the right side 
has improved a little, this has steadily got worse. : 
_ He has not had any visceral disturbances nor any difficulty 
in walking. He was for some time ia the Lincoln Hospital 
‘without deriving much benefit. f : 

Present condition, July 14th.—There is loss of sensation on 

the dorsum of the index finger, thumb and radial side of tho 
emiddle finger and hand, also of the lower two inches of the 
-radial border of the forearm. The fingers and thumb of 
tight hand are pointed, the nails long and thin, and the skin 
smooth and glossy, especially the dorsal surfaces. 

There is extensive wasting of a number of muscles of the 
right shoulder, arm, and hand. The shoulder is adducted and 
only very limited movements of flexion, extension, and abduc- 
tion, can be performed. .The elbow is semiflexed and the 
wrist joint midway between pronation and supination, with 
ulnar deviation of the hand. The fingers are extended and 
the thumb slightly floxed. Slight movements of abduction 
and adduction of fingers can performed, and the ring 
and little finger can be slightly flexed and extended at the 
metacarpo-phalangeal joint. 

The muscles of the right side most obviously wasted are the 
deltoid, triceps, supinator longus, the muscles that flex and 
extend the wrist and Aage and pronate and supinate the 
hand. There is a great deal of rigidity about the shoulder, 
and the arm cannot be raised as high as the head by force. 
The left side is affected in a similar manner to the right with 
the following notable exceptions. There is no loss of sensation 
and no trophic affection of the skin. There is not quite such 
extensive atrophy of muscles, as he can supinate the hand 
and can slightly flex the wrist, also he is able to flex the 
middle, ring, and little fingers. There is no alteration of the 
knee-jerke, nor any symptom pointing to a transverse lesion 
of the cord. The pupils are equal, and respond to light and 
accommodation. 

There is not now, nor has there ever been, any pain or 
stiffness in the neck; and the spine may be percussed without 
causin ai -painful sensation. Warm sponges were also 
applied without any resalt. a 


. Electrical Eoaminatton. 
Faradism.—Trapezius-sterno-mastoid, rltomboids and Ieva- 
tors ang. scap. of both sides react normally. 


Left arm.—The triceps, deltoid, supinators and extensors of 
the wrist and fingers and the thumb do not react at all. 
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Right arm.—The deltoid, triceps, lower fibres of pectoralis 
maj. do not react, nor do any of the muscles of the forearm and 
hand, except the flexor-carpi ulnaris, opponens pollicis and 
first dorsal interosseous: 

Galvanism.—The muscles of néck and back react normally. 

Left arm.—Deltoid does not react, biceps normal, triceps 
requires a stronger current than normal. The supinator 
longus and the long and short extensors of the wrist do not 
react to the strongest current that can be borne. In the 
extensors of the fingers AC.C.>KC.O. Ulnar side of the 
flexor prof. digit. reacts normally. 

Right arm.—The deltoid does not react to the strongest 
current that can be borne. Lower fibres of pectoralis maj. and 
serratus require stronger current than normal KO.C. before 
AC.C. Biceps one and a half M.A. In the forearm and hand 
an those muscles supplied by the ulnar nerve respond. 

he patient was ordered the following treatment by Dr. 
Green. To be galvanised every day, to have massage of the 
affected limbs twice a day. A mixture was given of which 
5 oe of iodide of potassium was the principal ingredient. 

he patient slowly improved on this treatment, and in 
October he was able to raise his right hand above his head and 
place it on the back of his neck. The rigidity and stiffness in 
the elbow and joints had disappeared ; ne movements of the 
right hand and arm were still very limited, but considerably 
improved. The loss of sensation and the glossy condition of 
the skin of the right hand still oxisted ; there was less im- 
provement of the left hand; if anything, flexion of the fingers 
was less extensive than when admitted. 

The following are the results of various electrical examina- 
_tions made by Dr. Murray and his assistant :— 

Oct. 20th, Faradism.—Left side—The deltoid, extensors of 
wrist and fingers, and abductor pollicis still fail to react to 
any current that can be borne. 

Of the other muscles the supinator longus requires the 
strongest currents, and all the others act sluggishly. 

Right side—The reactions in the main similar to those on 
the left, except that the deltoid now reacts, and the small 
muscles of fingers and thumb are legs excitable than on the 
left side. - 


Oct. 28th, Galvanism :— 7 


Left side: Abductor indicis react to 1} MA ACO = KCO. At 8 MA 
ACO 7 KOO. 

2nd dorsal interosseous, KOC ‘obtained at 14 MA. At 8 MA KOO 7 
ACO. - ; 
örd dorsal interosseous, KCO at 2 MA At 3 MA KCO 7 ACO. 
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4th dorsal interos., KOO at 1f MA. At8 MA KOO 7 ACO. 
Supinator longus, weak sluggish contraction at 24 MA. KOO 7 ACO. 


‘Nw 3rd :— 


Bight arm: Abductor indicis, KOO at 1 MA; Ist ACO at 2} MA. 
2nd dorsal interos., KOO = ACO at 1¢ MA. 
3rd ditto KOO = AOO at 13 MA. 
4th ditto KOO = AOO at 12 MA. 
. Opponens pollicis, ACO and KOO at less than $ MA; contraction sluggish, 
ACC 7 KOO. 
Adductor pollicis, KOO 7 AOC, KOO. Ist at 8 MA. 


Nov. 20th :-— 
ER. deltoid, Ist at 24 MA; at 4 MA ACO 7 KOO. 
„L. deltoid, Ist contraction (KOO) at 6 MA. 

, Bicepsr. and 1, lat KOO at 1 MA. KOO 7 AGO. 
Pectoralis maj., r. and L, 1st KOO at 8 MA; KOO 7 AGO. 


Eetensors of Forearm :— 
ER. KCO at 44; ACO 7 KOO. 
L. ACO at 8}; AOO 7 KOO. 
Supinstor longus, L. ACO at 44; ACO 7 KOO. 
ditto. RB. AOO at 54. 
Flexor sub. digit, R: AOO at 3}; ACO 7 KOO. 
ditto. L. 7. ditto, 


Deo. 28th.—Patient can now raise both arms to the top of 
the head. The small muscles of the hand do not seem to have 
recovered to the same degree as the larger muscles of the 
limbs. The anesthesia and trophic condition remains un- 
altered. 

Comments.—The diagnosis as to the pathological lesion is 
obscure. When the case was shown at the Neurological 
Society, various opinions were expressed. Dr. Green and 
myself were of opinion that it was a concussion myelitis, in 
which the grey matter was the seat of subacute inflammation, 
the anterior horns of the cervical enlargement being more 
pae ay involved. The loss of sensation and trophic 

isturbance we thought possible to account for by the posterior 
horn being slightly involved. We adopted this theory rather 
than me itis, affecting the roots of the nerves, on account 
of the complete absence of rigidity of the neck and of pain. Dr. 
ilks was inclined to agree with this supposition. It was 
urged by Dr. Ferrier that it was unlikely for the grey matter 
alone to be affected, and he did not think this could occur 
without giving rise to affection of the conducting paths of the 
cord, and therefore paraplegic symptoms ; he was, moreover, of 
opinion, that the raid distribution, the loss of p enoi 
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and the trophic condition of the skin, rather pointed to an 
affection of the nerve roots of the nature of a meningitis. 

Dr. Hughlings-Jackson expressed the same opinion, although 
he admitted that it was difficult to understand why the-patient 
had no pain or stiffness of the neck. 

Dr. Gowers, in his work on ‘Diseases of the Nervous 
System,’ says when the damage involves the grey matter, the 
extent of the muscular wasting varies greatly; it seldom 
affects both arms and legs, but it is usually irregular in dis- 
tribution—sometimes widespread, sometimes limited; and he 
cites several cases, none of which correspond to the one 
described here. 

This case is interesting, whatever be its pathological 
condition, as showing that a fall on the back may be followed 
in a previously healthy man by muscular wasting, and other 
indications of severe affection of either the spinal cord or 
nerve roots without any évidence of disease of the vertebra. 

The slow but satisfactory progress of the case is also im- - 

rtant, as it shows that a hopeful prognosis may sometimes 
> made after spinal concussion which the condition of the 
muscles at first sight would hardly warrant. Ido not, however, . 
expect that he will recover the power of executing the finer 
movements of the hand,as so very little progress has been . 
made so far. 


~ NOTES OF A CASE OF ATHETOSIS ASSOCIATED 
° WITH INSANITY. 


BY T. DUNOAN GREENLEES, M.B. (EDIN.) 
Otty of London Asylum, Stone, Dartford, Kent. 


THE clinical. study of obscure nerve disease is always one of 
‘interest, and not infrequently results in the elucidation of facts 
regarding the functions of the nervous system previously more 
or less unknown. 

Athetosis is one of these conditions concerning which our 

` knowledge is at present limited, and observers:are still at 
variance regarding the situation of the lesion which gives rise 
to such peculiar symptoms. It is to Dr. Hammond, of New 
York, that we are indebted for the first scientiflo description of 
this disease ; antecedent to this, however, the symptoms were 
not unknown to several French neurologists, although they 
failed to appreciate the importance of their knowledge. 

Durin The past ten or fifteen years, cases have been 
described in this country by Gowers, ete.; and Oulmont has 
written a monograph on the subject. I venture to submit a 
few notes I have made, of an interesting example of this 
affection at present under my care. , 


Josern L. first came under notice in this Asylum in 1888, being 
at that time in his thirty-second year; when he was admitted he 
laboured under various insane delusions, and exhibited the 
mental symptoms of secondary dementia: his memory was 
enfeebled, and his expression noted as vacant. He was of 
strumous diathesis, was somewhat paralysed on the left side, 
and the muscles of his arms and neck were affected by peculiar 
rhythmical contractions. 

om the various notes regarding him in the Case Books it 
would appear that, since his admission, he has been quiet and 
well conducted as a rule, rarely excited, but at all times some- 
what emotional and even lachrymose, more especially when the 
question of his discharge or removal is discussed with him, as he 
expresses no desire or anxiety to leave the Asylum. The paresis 
and muscular contractions described as existing at the time of his 
admission have never been so severe as to interfere with his 
usefulness in the wards, or even taking a fair amount of exercise 
beyond the Asylum estate. i - re 

- I 
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Family History.—The patient states that both his parents are 
dead, his mother having died of “tumours”; he does not recollect 
his father, who died when he was a child. He has two sisters 
and one brother alive and reported to be in good health. There 
is no hereditary predisposition to any of the neuroses known in his 
family. 

History of Present Illness.—Previous to the year 1870, the patient 
had always enjoyed excellent health, but during the winter of 
that year pein wet while following his avocation of labourer, e 
and contracted, what he thought to be at the time, a severe cold. 
He immediately went to bed, and next day, on attempting to rise, 
found that he had lost all power over his limbs, and was surprised 
to observe that he was unable to speak. For some weeks after- 
wards he was confined to bed, and by degrees the paralysis passed 
off, but, as he regained power in his limbs, he first noticed various 
peculiar movements of his muscles over which he was unable to 
exercise any control whatever. These movements commenced in 
the legs and feet, then ascended to the arms and hands, and finally 
attacked the muscles of his head snd neck, ‘Three or four 
months after the onset of the paralysis his speech returned, but 
has ever since been imperfect. He attended in succession several 
London hospitals, where be was treated with nourishing diet and 
tonics with some benefit, he thinks, to the symptoms. He has 
never undergone a course of electric treatment. Previous to his 
admission to this Asylum he was under treatment at Caterham 
Asylum, but he is unable to give a satisfactory account of the 
attack of insanity from which he then suffered, as he says he 
remembers nothing of why he was sent there or of his montal 
condition at the time. 

Present Condition—The patient is a man of medium height, of 
fair complexion, and with sandy-coloured hair and beard. He 
has had disease—probably strumous—of the left elbow, which has 
resulted in ankylosis with the joint in a semi-flexed position. He 
hes a peculiar shuffling gait, trailing his feet slightly; when 
walking, the head is thrown back and his Body sways from side to 
side; this is apparently due y to slight lateral dorsal spinal 
curvature and consequent weakness af the spinal muscles. When 
standing, his customary attitude is with his head well thrown 
back, his sight arm hanging by.his side, and the left hand closed, 
flexed at the wiist-joint and pressed firmly against his side close 
to the groin. Movements of the left forearm are limited in extent, 
and pronation and supination are nearly impossible, owing to the 
existence of the elbow-joint disease. . 

While conversing with him and watching him carefully, the 
fingers of the left hand are observed to separate slowly ; then one 
by one, commencing with the littte finger, they close upon the 
palm, giving to the hand a characteristic vlaw-like appearance. 
Generally the thumb is drawn towards the middle line, and is 
then inserted between the first and middle fingers. These move- 
ments take place by flexion at the metacarpal, and latterly at the 
phalangeal joints, and are slowly and rhythmically performed. 
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At the same time the hand is gradually turned round, so that when 
the movements are completed its palmar surface is nearly upper- 
most, During sleep the movements cease, and, although always 
present, they are much more marked when his attention is directed 
towards them. Similar slowly performed muscular contractions 
affect the right hand, but they are not nearly so defined as those 
affecting the left hand. 

The instep of the right foot is unusually prominent, and when 
the patient’s attention is withdrawn, or when he is exerting him- 
self in any way, the foot is observed to become slightly flexed at 
the ankle joint, and at the same time bent inwards so as to form a 
temporary talipes varus. The great toe is at first extended, 
forming nearly a right angle with the other toes; it is then drawn 
towards the mesial line, and partially overlaps the other toes, 
which are being slowly flexed on the sole of the foot. These 
movements of the right foot and toes occur almost simultaneously 
with those affecting the left hand. The left foot performs similar 
muscular contortions, but, like the 1ight hand, they are much 
more limited in extent and less.defined than those affecting the 
corresponding limb. 

While conversing with the patient, it becomes at once evident 
that his speech is affected—there is a hesitancy observed; while 
speaking, his head is suddenly jerked back, and the facial musoles 
undergo various contortions in his efforts to articulate, At the 
sane time the superciliary muscles contract, giving his eyeballs 
an unusual prominence: and he stutters indistinctly and inco- 
herently several times before he succeeds in his efforts to speak. 
The words are ill-pronounced ; he occasionally slips a letter or a 
syllable, and until acoustomed to his peculiar mode of articulation 
it is difficult to understand what he says. This condition more 
closely resembles that found in persons with what is popularly 
called an impediment-in their speech, than the slip-shod articula- 
tion so characteristio of persons suffering from general paralysis 
of the insane. 

His muscular system is fairly well developed with the exception 
of the muscles of the left arm, which are markedly and generally 
wasted. The fullowing table shows the extent of this atrophy, 
which is the more evident when compared with the muscles of the 
| right arm. 


CIROUMFERENOR OF BOIN Anus AT DIFFERENT LEVELS. 


e 
7 Left U; A 
Right Upper Arm. ETA ft Upper Arm. 2 eas 
Upper third . ` . i Upper third . E . 8 
® Middle third. : . 10} Middle third. ; =- Q 
Lower third . ‘ . 9. Lower third . 7 
Right Fors Arm. Left Fore Arm. 
Upper third. . . 103 Upper third . . . 8 
Middle third. `. . 10 - Middle thid. . 8 


Lower third . : . 6 Lower third . s . 3 
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Although the left arm is so much atrophied, muscular power 
appears fairly good, and the grip of both kaadi is about equally 
„strong. How far this atrophy is due to the joint disease and 
consequent disuse of the limb, and if there is any donnection 
between the nerve disease and it, it is extremely difficult to say ; in 
this place it may be well to mention, that hypertrophy of the 
affected muscles Tas been frequently found in well-marked cases 
of athetosis. The various muscles respond well to electrio stimuli, , 
and contractility appears normal on both sides. The patellar 
tendon reflexes are Yistinotly exaggerated on both sides, more ' 
especially the left, but I was unable to obtain ankle clonus on 
either side. The various cutaneous reflexes are untsually brisk, 
and tickling the soles of his feet causes the patient to wriggle 
about and struggle very much. Ophthalmoscopic examination of 
the eyes reveals nothing oroa and there is no alteration `of 
temperature in either extremity. The other senses and the 
various systems present nothing worthy of note. There is:no 
evidence of venereal disease, and the patient states ho has never 


had syphilis 


Remarks.—This caso resembles, in many respects, one 
described by Dr. Sharkey.? In his case, however, the symptoms 
followed infantile convulsions succeeded by hemiplegia, and 
the mental faculties were always good; whereas in my case it 
is evident that the muscular contortions followed upon an 
attack of hemiplegia when he was twenty years of age, and 
mental impairment did not show itself until some time after- 
wards. In fact, so far as I am aware, this is the first case 
of insanity recorded succeeding on well-defined athetosal 
symptoms. Some years ago Dr. Fletcher Beach ° described 
several cases under his care in imbeciles, but recently he has 
had an opportunity of examining the brain of one of his 

atients and there discovered a cortical lesion. He, however, 
ae been induced to alter his opinion regarding the diagnosis 
of this case, and thinks it was an example of what is termed 
“ post-hemiplegic choreiform movements.” 
Dr. Gowers * states that the symptoms in many such cases 
oint to a partial recovery of those nerve cells, whose functions 
have not altogether been destroyed, after a primary homiplegia. 
Dr. Bastian” is of opinion, that the condition termed 
“ athetosis ” is merely a variety of post-hemiplegic chorea, and 
seems to accept the theory of Oulmont, who maintains that the 
symptoms .are due to what he calls “athetosic fibres” which 

1 This points to the atrophy being the result of the ankylosed joint, and not to 
any changes in the muscular fibres the result of nerve disease, 

3 ‘Beary,’ April 1885, p. 85. ž 

3 «British Medical Journal,’ 1880; ‘ Journal of Mental Science,’ July 1887. 


4 ‘Diagnosis of Diseases of the Brain,’ p. 61. 
£ t Paralyses: Cércbral, Bulbar, and Spinal, 1886, p. 192. 
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are supposed to exist in the posterior part of the internal 
-capsule, a portion of the brain supplied by a special branch of 

the sylvian artery, the rest of the capsule deriving its main 
_ nourishment from a branch of the posterior cerebral. 

We are still, however, very much in the dark regarding the 
localisation of the disease, but it appears to me that the 
weight of evidence, derived from clinical and pathological 

* research, points to a lesion more deeply situated than the 
cortex of the brain. Injury to the motor fibres of the internal 
capsule explains most of the symptoms in my case, and if the 
sensory fibres remained intact this would account for an entire 
absence of hemianwsthesia which, according to Ferrier,’ always 
exists after gross injuries or even pathological conditions 
of this portion of the bee 


1 < Funçtions of the Brain,’ 2nd edit. p. 824. 


NOTES ON A CASE OF AMNESIA. . 
BY J. W. BATTERHAM, M.B. (LOND.), F.R.0.8. 


Tum subject of these remarks is a lady aged 60. “Three years 
ago, after the death of her son, she had an attack of right 
hemiplegia, from which she recovered in a few weeks. Since 
that attack she has suffered from diabetes, and sugar is still 


resent in her urine, whenever she abandons her usual `’ 


moderately restricted) dietary. as 

In January of the present year (1887) a recurrence of the 
hemiplegia was feared, as the patient suffered for three or four 
days from insomnia, violent pain in the head, giddiness and 
marked -confusion of het mental faculties. After free 
purged these symptoms passed away, leaving the patient in 

er present amnesic condition. 

She now (April 1887) feels in good health, is cheerful, and 
takes walking and carriage exercise. Her appenite is good, 
tongue clean but rather dry, bowels costive. e urine has a 
Bp. gr of 1020 and is free from albumen and sugar. 

The functions of the cranial nerves are normal. There is 
no apparent loss of sensation or any paralysis of the limbs, 
except, perhaps, a slight tendency “to bear to the right” 
when patient is walking out of doors. ; 

The patient can hear perfectly. Her friends think that her 
hearing is even more acute than formerly. She understands 
everything that is said to her, and can converse readily, though 
often “at a loss” for & name (proper or common), for which 
she either unconsciously substitutes another, or intentionally 
uses a periphrasis. . ` 

She can repeat from memory words learned long ago, and 
can correctly describe long past events, but her memory for 
occurrences of recent date is greatly impaired, so that she often 
cannot recollect what sbe did a few days ago, or even what she 
ate at her last meal. : : e 

She can repeat readily whatever is said to her. Her sight is 
good. She can, with glasses, distinguish and count small dots on 
a sheet of paper when shey are placed about a centimetre apart. 
Bhe cannot, however, read written or printed characters, and is 
unable to name the letters of the alphabet when they are 


z 
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pointed out to her without making numerous mistakes, but if 

asked to point out letters named to her, her blunders are much 

less frequent. - : 
Numerals are recognised singly and in combination. The 
date of the year was at once pronounced by her, on seeing it 
written. he pore common objects, but has more 
difficulty in naming them when they are presented to her for 
* that purpose than she has in recalling the names she uses in 
ordinary conversation. On being shown a doll, and asked to 
name it, she called it “a book,” and when told that she was 

wrong, guessed “ album,” “ dictionary,” &e. Asked if it were a 

baby, he shook her head, but readily assented when the word 
“ doll” was suggested to her, saying, “of course, it is a doll.” 
In no case was the patient able to write the.name of an object, 
though unable to utter it. : 

Recognition of objects is facilitated by allowing patient to 
handle, smell, or taste them. 

She writes well, either from dictation or spontaneously. A 
letter of four pages, written to an absent daughter, was 
perfectly intelligible, except that the word “chain” had been 
substituted for some other substantive of dissimilar meaning. 
Patient had also addressed the daughter and grand-daughter, to 
whom she was writing, by the names of the daughter and 
grand-daughter (respectively) with whom she was living. 
cannot, however, read aloud a word of what she has just written, 
nor is the writing intelligible to herself. By the time she has 
arrived at the end of her letter she has forgotten the beginning. 
If interrupted in her writing, what she has already written 
must be read to her before she can resume the thread of her 
narrative. . F 

She copies print or writing, but without knowing the mean- 
ing of what she writes. She has great difficulty in translitera- 
tion from printed to written characters, or vice versé. 

. Occasionally, after copying a short word she will spell it over 
aloud and pronounce correctly, understanding its meaning; 
but cannot always manage this. When asked to copy the words, 
“ OUR,”. “SISTERS,” “KATE,” she did so correctly in legible 
printed characters, but more as if she were drawing, i.e. she did 
not form the different Portions of the individual letters in the 
same order as a person generally does, and began one letter 
before she had finished the preceding, returning to the un- 
finished one afterwards to put in the “ finishing touches.” On 
being asked to spell what she had copied, she pronounced the 
first word O, U, Tand the last Z, A, T, E. She also miscalled the 
S in “sisters.” In short she miscalled three of the four consonants 
before her, but repeated the five vowels correctly. Tested 
with different words a few days afterwards, she still remembered 
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the vowels, but made several mistakes with the consonants. 
Though the act of copying printed characters seemed to render 
the patient but little assistance in her recognition, of them, 
the contrary held good with regard to written symbols. When 
asked to spell out a word written in the “round-hand ” of the 
copy-books, she failed with several letters; but on being told to 
copy the unrecognised signs, or to run her pencil over them as 
if writing them, she in most cases recognised their name and® 
significance. This experiment was repeated several times, and 
the patient was delighted to find that she could “jog her 
memory ” of letters in this way. . 

The recognition of those printed letters, the form of whieh 
was closely allied to that of the corresponding written symbol 
usually employed by her, was also facilitated by this device. 

The condition of this patient is of some interest, when 
considered with reference to the current views of the cerebral 
mechanism by means of which written and spoken language is 
appreciated, and by means of which we are enabled to express 
our thoughts in spoken and written words. 

The theory by which the foregoing case seems best ex- 
plained is that held by Dr. Charlton Bastian,’ which agrees in 
many points with that enunciated by Prof. Kussmaul in 
‘ Ziemssen’s Cyclopeedia,’ vol. iv. Pa 

It supposes the presence in the cerebral cortex of— 

(1.) A centre for the perception of the sounds of spoken 
words—the auditory word-centre. 

(2.) A centre for the perception of the forms of written or 
printed words—the visual word-centre. 

These two “word-centres” are probably parts of the 
perceptive centres for Hearing and Sight, localised by Ferrier 
in the upper half of the superior temporo-sphenoidal convolu- 
tion, and in the angular gyrus and adjacent part of the supra- 
marginal lobule respectively. 

Whenever there is present in our consciousness the sound 
or the visual symbol of a word, it is due to the activity of one 
of these centres. This activity may be excited by afferent 
impulses from the organs of hearing and sight, respectively ; 
e.g., the sound or sight of a familiar name excites in our mind 
the idea of the corresponding object ;*and conversely, when a 
known object is presented to us through the medium of our 
ears or eyes, its name, uttered and written, arises more or legs 
vividly in our consciousness. E 

These centres may also respond to stimuli originating in 
the activity of other areas of cerebral structure, as when we 
voluntarily or involuntarily recall the sound or form of a wor 
(associational or volitional stimuli). : 

1 <The Brain as an Organ of Mind,’ pp 601, 618. 
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This power of response to stimulation from an associated 
centre is also illustrated by the facility with which the idea of 
a sound js excited by the sight of its written or printed 
symbol, while, on the other hand, a spoken word, ee 
directly stimulating the auditory word-centres, élicits in the 
visual word-centres the image of its form. This indicates 
a close union between the auditory or visual centres for the 
*perception of'words by fibres allowing the passage of impulses 
in either direction, so that each centre is capable of receiving 
stimuli from, or sending them to, the other. 

_ In the expression of our thoughts in speech or writing, the 
action of the auditory and visual word-centres calls into 
activity the motor-regulating or kinwsthetic centres, by the - 
aid of which the movements of the vocal organs in speech, and 
the hand in writing, are governed and co-ordinated. 

The kinesthetic centre for speech movements is, as might 
be supposed, more closely connected with the auditory word- 
centre, that for writing movements with the visual word- 
centre. [The kinwsthetic speech centre may, however, as a 
result of special education, be stimulated directly from the 
visual centre, as when deaf-mutes are taught to speak; and, 
similarly, the centres for writing may be stimulated from the 
auditory centre, as in the case of ersons born blind.] 

To sum up, we are possessed of an auditory perceptive word- 
centre sapable of receiving at least three Mande of stimuli to 
action, viZ., 

1. Volitional ; 

2. From ear; 

3. From visual word-centre ; 
and capable of originating stimuli which may proceed : 

1. To visual word-centre ; 

2. To kinwsthetic centre for speech movements. 

fe 5 5 writing movements. | p 

o have also a visual perceptive word-centre capable of 
response to at least three kinds of stimuli, viz., 
. Volitional ; : 

2. From eye; 

3. From auditory word-centre ; " 

And which can origifate stimuli proceeding to, 

1. The auditory word-centre. 

e 2. The kinesthetic centre for writing. 

[8. 3 3 5 speech. | 

To apply this theory to the case before us, first let us test 
the auditory word-cenire. 

‘The patient speaks spontaneously, but often forgets or 
misuses names. ‘The reaction of this centre -to volitional 
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stimuli is therefore slightly impaired, and the patient suffers 
from paralytic and inco-ordinate amnesia to a slight extent. 

She understands perfectly what she hears. Reaction to 
stimuli from ear is therefore normal. 

_ She can repeat correctly what is said to her. ‘The relations 
of the auditory word-centre with the kinesthetic centre for 
speech-movements are thus seen to be unimpaired. . 

On testing the visual word-centre we find that the patient 
can spontaneously express herself in writing, but that her 
written language is subject to the same slight defects as her 
spoken language. e 

Though her sight is good, written and printed matters are 
unintelligible to her. She is only able to recognise a letter 
here and there, and, with assistance, to spell out a short word. 
This want of reaction in the visual word-centre to stimuli 
from the organ of sight is further exemplified by the groat 
difficulty which the patient experiences in naming objects 
presented to her view, though she is perfectly aware of their 
nature, and will immediately acquiesce when the right name 
is proposed to her. 

The fact that, on handling, tasting, or smelling the objects 
shown her, she will often recollect their names though unable 
to do so on merely seeing them, illustrates the possibility of 
stimulating the auditory word-centre through the tactile, 
olfactory or gustatory perceptive centres. 

That the paticnt can write, both spontaneously and from 
copy, shows that the connections of the visual word-centre 
with the kinesthetic centre for hand movements are un- 
impaired. 

et us now turn our attention to the commissural fibres, 
connecting the auditory and visual word-centres, which are 
employed when one centre is called into action by stimuli 
directed to the other. When words are repeated to the 
atient she can write them down correctly. ‘The visual centre 
1s therefore capable of stimulation through the auditory or, in 
other words, the audito-visual fibres of the commissure are 
intact. 

When words are written down and shown to her, or when a 
printed book is put before her, the patient cannot read aloud. 
Were her visual word-centre shown to be normal, this inability 
to read aloud would indicate a lesion of the visuo-auditory 
commissural fibres. Since her visual word-centre has been 
shown to be damaged, it is not improbable that the ‘block’ is 
situated in that centre and not in the commissural fibres. It 
seems, therefore, that a lesion of the visuo-auditory fibres in 
this case is, though nos incompatible with our theory, yet 


CLINICAL CASES. 493 


hardly required by it, and, if existent, is difficylt of demon- 
stration. 

It is interesting to notice the assistance afforded to the 
patient, in her efforts to read, by the act of passing her pencil 
over the letters, as if writing them. This phenomenon has 
been noticed by Dr. Bastian,’ who quotes a case recorded by 
Westphal, in which it was clearly marked. “Apparently the 
<kinewsthetic impressions” f[#.e. impressions of “muscular 
sense” or “sense of motion”] “were capable of rousing 
related parts of the auditory: word-centre”—the nervous 
oula belie assumed to have passed directly from the kin- 
esthetic centre for writing to the auditory word-centre or 
indirectly to it vii the more closely related visual word-centro. 

The recognition of numerals, while letters are unintelligible, 
has often been noticed in cases of this kind. Dr. Bastian? 
accounts for it by the supposition that, the individual 
numerals being only nine in number while the letters are 
twenty-six, the amount of individual attention directed to the 
former must have been greater, and that the patient is there- 
fore more familiar with them. It may be urged, however, 
that, unless a man has been constantly engaged in pursuits 
which necessitate the frequent use of numerals, he will 
during his-lifetime have devoted a much larger amount of 
attention to letters, since one may read or write many pages 
without the aid of a single numeral, while one rarely sees a 
page of numerals without a single letter. 

{ do not know of any other case in which, as in the present, 
it has been noticed that the vowels were better recognised 
than the consonants. 

Note on Pattent’s condition, June 1887.—She is in good 
general health. Her memory has much improved. She can 
read a few lines of a printed book, but is tired by the effort, 
and soon becomes unable to recognise the words. Her style 
of reading is like that of a schoolboy translating “at sight.” 
She goes on swimmingly for several words, then hesitates and 
- guesses the meaning of the next word from the context. She 
‘will tiis read “man ” for “person,” “godly” for “right- 
eous,” &c. 


1 ‘The Biain as an Organ of Mind,’ p. 646, note. 
3 Loc. oit. p. 664. 


TABES DORSALIS—ATAXIA LARYNGIS.  • 
BY WILLIAM GAY, M.D., M.R.O.P. - 


Ir is well known that affections of the larynx are occasionally 
found in the course of tabes dorsalis. Two of them, spasm of 
the adductors of the vocal cords, and bilateral abductor paralysis, 
have received considerable attention and are now included 
among the well-recognised, but somewhat rare, symptoms of 
the disease. 

Not so, however, ataxia of the vocal cords, which, probably on 
account of its extreme rarity, has received but very scant 
notice. Indeed, the only reference to the condition I have 
been able to find in English or French literature is in Gowers’ 
‘Diseases of the Nervous System,’ vol. i, where it is said 
that “a sort of ataxic irregularity of the vocal cords has been 
described by Uhtoff.” 

I have ventured therefore, to put the following case on 
record, although it presents few other features of any interest :— 


10. A., æt. 35, coachman, came to Moorfields, September 15th, 
1886, complaining of squint and diplopia. His mother is alive, æt. 
70, but his father died at 60 from “drink.” Theieis no history of 
any hereditary neurosis, He is married and has eight children, 
three of whom have died from consumption, bronchitis, and menin- 
gitis respectively. He admits gonorrhea, but denies syphilis, of 
which I carefully enquired, but could find no evidence. 

Twelve months ago the right eyelid drooped, the eye itself 
turned outwards and he suffered from giddiness and diplopia. 
Four months later numbness of the four fingers of the right hand 
came on, and he had what he called rheumatic pains down the 
shin, but they seem to have been of an aching character and not 
at all like lightning lepas 

At present the right eye cannot be m8ved past the middle line 
inwards, and the upper and lower movements are limited. No 
nystagmus, Little pore now remains, but the lid is raised with 
a double jerk, as if two efforts were required to accomplish if. 
The pupils measure 3.5 mm., are equal and contract to accommoda- 
tion, but not to light. Neither is round, but more or -less 


1 The patient was under the caro of Mr. Hulke, to whose kindness I am 
indebted for permission to publish the cage. 


aR 
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triangular, of course with the angles well rounded off. The near 
point is at seventeen inches in both eyes, indicating a considerable 
weakness of accommodation ina man of his age. Distant vision 
normal. No hypermetropia or colour blindness. Fundus normal. 

Knee-jerks absent ; micturition normal. Not the slightest un- 
steadiness with the eyes shut and feet together. No abnormality 
of sensation anywhere, except in the four fingers of the right 
hand, which are still numb. With that hand he utterly fails to 

° Pae ay highly co-ordinated act, e.g. the buttoning of his coat. 

e also makes a very bad shot at his nose, when he endeavours, 
with eyes closed, to touch it with his forefinger. ‘There is no such 
difficulty with the left hand, nor are those fingers numb. The 
aching pains in the legs continue. Nogirdle pain. Special senses 
normal. No bulbar symptoms. Soft palate normal. No tremor 
of tongue. There is occasional vomiting, but nothing at all 
Supe cate of gastrio crises. His tongue is foul, and he suffers, 
and has done. for the last few months, ffom the belching of 
enormous quantities of wind. It happens perhaps once or twice 
every minute, and is evidently quite Hatreesing. Tho only other 

atient I have ever met at all approaching him in this respect was 
imself a tabetio. . 

Twelve years ago it was noticed that O. A. had two voices, a 
high and a low, but what this meant I could not quite make out, 
nor could he explain. Twelve months ago it underwent a change 
and became as at present, though not so marked. It very much 
resombles the cracked voice of puberty. There is a rapid change 
ocourring every three or four words from his natural, rather deep- 
toned voice to a high falsetto key. This peculiarity in the voice 
drew my attention to the larynx, where I found the followi 
condition of affairs. There was a total loss of all rhythm an 

ity in the action of the cords. They were capable of being 
completely adducted during phonation, and abducted during in- 
prenon but the latter by starts and jumps only. Sometimes 

ey. would separate for two or three mm., hesitate and then 
actually come together again, before being suddenly fully abducted. 
Theys always acted in unison, but the left cord seemed the more ` 
affected. Dr. Semon, who kindly saw the case with me afierwards, 
corroborated the above description, except that he did not see the 
cords come quite together after once they had commenced to be 
abducted. It is impossible to say whether this ataxio irregularity 
of the cords was influenced by the volitional element of respiration, 
or not, but my impression is that it was most marked during his 
earliest examinations, when he had to make greater efforts to 
breathe as directed, than were required afterwards. 

There was no history of laryngeal crises. Thoracic respiration 

ewas carried on with perfect rhythm and regularity. Pulse 80, 
small, rather irregular, as if a beat were occasionally ae 

_ Sounds normal. Six months later his condition remained un- 
changed, except that his pains had disappeared and his voice was 
becoming more “cracked.” The treatment consisted of Pot. Iod. 
gr. x. ter die. 
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The evidence in favour of the disease being primarily tabes 
dorsalis is not great, but I take it that the absence of knee- 
jerks (which was frequently tested), the presence of the Argyll- 

bertson pupils, the partial paralysis of the third merve and 
the numbness and inco-ordination of the fingers, are sufficient, 
in the absence of symptoms of general paralysis, to establish 
the diagnosis. 

The peculiar falsetto voice may, of course, be only a coin- 
cidence and have nothing to do with the rest of the case, but I 
am inclined to consider it a part of the ataxia of the vocal 
cords, and due to a similar condition of some fibres of the 
phonatory muscles. Ifit came on, as he asserted, twelve months 
ago, it would correspond roughly with the commencement of 
the development of the disease, as shown by the third nerve 
paralysis and the numbness of the fingers. The condition too 
is evidently progressive, as he himself has noticed. Oppen- 
heim describes a case of tabes, in which there was a falsetto 
voice, but in this instance there were also laryngeal crises and 
paralysis of the posterior crico-arytenoids and right lateral 
crico-aryteenoid muscles, as well as difficulty in swallowing 
and temporary failure of the heart. If we except the slight 
irregularity of the heart, there is nothing in my own case to 
point to any further affection of the 8th nerve nuclei, than 
that, which is probably the cause of the ataxia of the cords. 

I have notes of two other cases of tabes with an irregularity 
of the pupils similar to that described above, so that that 
condition cannot be a very rare one. 


1 ¢ Berlin, klin. Woch., Jan, 26, 1885. 


e 


e CASE OF MUSCULAR HYPERTONICITY. 
BY ROBERT SAUNDBY, M.D. (HDIN.); F.R.O.P. (LOND,) `. 


Physician to the General Hospital, Birmingham; Consulting Physictan to the 
Hosp.tal for Women, the Hye Hospital, éo. $; 


Joun MoGomr, aged 66, tailor, was admitted into the 
General Hospital on July Ist, 1887, complaining of stoppage 
of the bowels, weakness of the legs and arms and impaired 
‘sight. This illness began six months ago, and has gradually 
got worse. He noticed his sight began to fail about March, 
and his hands became affected at the beginning of Jiine. 

His previous health had been te he admitted having 
had syphilis forty years before, and that he had been a heavy 
drinker. He had not met with any serious injury, fall or 
blow on the back. : 

He was a widower; had had five children, three died in 
infancy, two were living in good health. 

He walked with his feet apart, and turned round with 
difficulty ; he did not stand steadily with his feet together and 
his eyes closed, nor could he steady himself on one foot so as 
to step upon a chair. He had great difficulty in walking 
upstairs, and could only do so by holding the balustrade; 
after going up a few steps he became more unsteady, and there 
were clonic spasms in the calf muscles. He also complained 
of numbness and naplne i the hands; of loss of memory, 
especially for words, with hesitation in speaking. 

ere was no loss of power distinctly to be made out in any 
group of muscles, nor any HeT 

There were no girdle or li pea’ pains; no abnormal 
subjective feelings of heat or cold or formication; no impair- 
ment of sensibility to topch, tickling or pain. Pupil reflexes 
normal. Knee-jerk aa abet on both sides, Superficial 
reflexes present; no ankle-clonus. Ophthalmoscopic appear- 
ayce of fundus in both eyes quite normal, except some natural 
presbyopia. 

Progress of Oase.—By July 5th he could walk alone fairly 
fast and with confidence. The 'gait was jerky and he picked 
up his feet too high. The clonus of calf-muscles had gone. 

\ duly 6th.—Articulated quite well, and said g he had 
' VOL. X, K 


498 ` CLINICAL CASES; 


lost the numbness in his fingers. On July 11th he said the 
difficulty of speaking had “gone away from him,” that he 
could remember better what he read. He continued to pro- 
gress till his discharge on July 20th, when he left, able to walk 
very well. 

en this case came under my observation, I knew nothing 
of the group of cases described so well by Dr. A. Hughes 
Bennett at the Neurological Society last summer. As ib 
appears to be an illustration of a rather rare condition, and 
one that puzzled me a poog deal at the time, I venture to send 
these brief notes for publication. The treatment used was the 
daily inunction of a drachm of mercurial ointment, ten grains 
of iodide of potassium three times a day, and a draught con- 
taining fifteen minims of fluid extract of cascara at bedtime 
when the bowels were not open. I do not now attach an 
importance to the specific treatment in the cure that resilo, 
but attribute this chiefly, if not altogether, to the rest.* 


1 Since this was written he has been an in-patient again, and the result has a 
little modified my opinion as to the effect of specific treatment; for he seemed to 
‘make very httle improvement until the mercurial inmotions were resumed. He 
is now (Dec. 6th) fairly steady on bis legs, end the kneo-jerks are less exaggerated. 


A CASE OF EPILEPSY WITH EXOPHTHALMIC 
; GOITRE—NEUROTIC HISTORY. 


BY JAMES OLIVER, M.B., F.R.S. (EDIN.) 


Rosa S. æt. 23, single, came under my care, complaining of 
swelling in the neck, palpitation, and prominence of the eye- 
balls. Ménstruation, dstablished at the age of seventéen, fas 
been regular in its recurrence till twelve months ago, since 
when there has been complete amenorrhea, The monthly 
flow has always been scanty, frequently amounting only to a 
few drops. ; f 3 
At the age of seven, the patient began to suffer from 
epileptic disturbance, originating in, and being confined to 
the higher intellectual nerve centres, determining merely a loss 
of senses. During such attacks she would maintain her position 
throughout, and although talking or engaged in any amuse- 
ment, would as a rule evince nothing more than a peculiar, yet 
withal characteristic stare and fixity of the eyes, asional} 
when this abolition of consciousness was somewhat prolonged, 
she would partially undress herself, a disposition unfortunately 
too often manifested by patients during this epileptic state. 
From seven till ‘seventeen years of age, when the functional 
activity of the uterus was manifested, the epileptic attack of 
almost daily occurrence had consisted merely of fleeting uncon- 
sciousness, spoken of by the patient as a “ blank.” -With the 
initial establishment of the catamenial discharge, however, she 
was the subject of her first fit, or motor manifestation of the 
epileptic disturbance, the discharge which hitherto had been 
confined to the higher nerve centres, having spread to and 
invaded all the cerebral representative struetures of the body. 
It is frequently alleged that females who suffer from epilepsy 
in early life will, on attaining the age of puberty, when the 
pern functions become evolved, experience immunity 
m this grave nerve-disorder. Although this may very 
ogcasionally happen, ‘close scrutiny teaches us that this age 
corresponds with that recognised as the greatest epileptogene 
period, and that the molecular nerve disturbance is more likely 
to be angmented than lessened, because of a defective pawer of 
‘adaptation on the part of the epileptic individual to those 
shanges correlated with the establishment of oe ae 
K 
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A year ago, ona began to complain of feeling languid 
and tired, the slightest exertion induced shortness of breath 

and a sharp sudden pain referred to the pit of the stomach. 

Two months later, she remarked the existence of a ieh 

swelling in the neck, which has progr gely increased, and is 

the result of change in the thyroid gland, affecting more 

especially the left half of this structure. Simultaneously with 

the appearance of thyroid enlargement, a prominence of the, 
svabalis was noted, which too has been slowly progressive. 
Occasionally ‘an eruption appeara‘in the front of both legs, of 
the nature of erythema nodosum, The pulse numbers 120 per 
minute, whilst the temperature registers 99°° 4 F. There is 

no cardiac bruit to be detected.” ‘ - : 

Family ried Aone he patient’s paternal grandfather was 

addicted to alcohol, and died at the age of twenty-nine from 

some pulmonary. disease. The father and mother are both 
living: the father, aged fifty, is epileptic, and has been subject 
to fits ever since he was eighteen years of age; the mother is 
apparently healthy. One brother died at the age of ten, after 
an illness of three weeks, the symptoms being those of a 
cerebral character. Another brother, aged eleven, is at present 
under my care. He is totally blind, suffers from severe headache 
and occasional sickness. ‘The history given by the mother is 
that the boy four Hee ago had a hall at school, after which 
he complained of headache for one week only, and remained 

eee perfectly well till twelve monthsago. The mother 
then noted that every morning after a night's rest, on leaving 
the recumbent position, he was sick. At the same time he 

began to suffer from occasional violent pains in the head, 
which caused the little. fellow to scream out. Two months 
later he was noticed to stumble over little things which lay 
in his way, and also that he could not distinguish articles of 

food on the table. The loss of vision has been slowly progres- 

sive, so that now he is wholly unable to appreciate a strong 

ape reflected from the mirror when it impinges on the retina. 

There is marked atrophy of both optic discs, which present a 

somewhat pearly aspect with enlarged veins. The symptoms 

are those of a new growth in the brain, but there is nothing to 

guide us in determining its location. , 


ATAXIA IN THE DONKEY, 
NOTH BY DAVID DRUMMOND, M.D. 


Wau spending a few days at Moffat in Dumfriesshire, in 
company with a small party of friends, amongst whom was 
Dr. Rutherford Morison of lepool, an interesting case 
suggesting important’ queers in comparative, pathology. 
came under our notice. The subject of our observations was 
a donkey of uncertain years, though I gathered that he was 
considered in the neighbourhood to have passed the ripe age 
of twenty. My attention was first called to his condition by 
an enterprising young lady of an inquiring turn of mind, who 
discovered the aaa 8 peculiarities on inducing him to follow 
her, which he attempted to do with considerable alacrity, 
displaying at the same time a most singular gait, characterised 
by the grossest inco-ordination, amounting almost to the 

rotesque. He reeled from side to side, and staggered along, 
throwing his legs out in a most irregular manner. Oc- 
casion: ei he seemed oH mo p of falling, but always 
m to save himse e impairment, appeared to 
suse to a want of control than to actual olaa, for 
the shifting of the feet necessary for the maintenance of his 
equilibrium in standing or walking was performed in a fairly 
active way. . 

Being much interested in the case, and having found the 
owner’s cottage, Dr. Morison returned with me next day to 
make further observations. We found that the pupils were 
mere pinholes and did not respond to ee of stimulus. It 
was apparent that the gait resembled closely the mode of 

rogression of many tabetic patients, and the resemblance to 
ocomotor ataxia was intensified by the discovery, that the poor 
animal was quite unable to walk or stand with his eyes blind- 
folded, for on being tested in this way, he reeled for a moment 
atid then fell to the ground. 

Having effected a purchase, and laid under contribution the 
services of the neighbouring gamekeeper, a- post-mortem was 
made by the aid of some instruments kindly lent by Dr. 
Grange of Moffat, and the lumbar’ enlargement of the spinal 
cord.and part of the great sciatic nerve were removed for 
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microscopical examination. Examined fresh, the posterior 
columns were entirely free from the appearances so character- 
istic of the ribbon sclerosis of tabes. K 

After hardening, the sections of the cord, stained with 

ine, showed a deep red zone extending nearly half-way 

round the pose ee surface. On microscopical examina- 
tion, the deeper stained area was seen to be an annular or 
marginal myelitis or sclerosis. It embraced both posterior roots® 
and extended into one lateral column. The changes, were 
evidently chronic; and Bppested to be independent of menin- 

itis. ‘They were essentially interstitial; and littie else than a 

enge overgrowth of neuroglia, in which were’ a’ large number 
of ‘nuclei and a few nerve elements, could be seen. The 
remainder of the spinal cord was healthy, and the sciatic nerve 
was normal, ' ' i g 


' Newcastle-on-Tyne, , i a 


CASE OF CANOER OF THE RIGHT LOBE OF THE 
CEREBELLUM AND LEFT LENTICULAR NU- 
CLEUS; MARKED VERTIGO; NO PARALYSIS. 


BY BYROM BRAMWELL, M.D., F.R.O.P, (EDIN.) 


OBSERVERS are pretty well agreed that lesions of the corpus. 
striatum, so long as they do not implicate the motor strands of 
the internal capsule, may be unattended with any marked or 
persistent paralysis. 

In the ‘Edinburgh Medical Journal’ for February 1879, 

. 697, I have repeated a case in which almost the whole of the 
Tote nucleus caudatus was destroyed by a tubercular tumour, 
and in which there was no localised loss of motor power. In 
the following case, in which a secondary nodule of cancer had 
practically ciestioyed the whole of the left lenticular nucleus, 
the mass of new growth being very sharply defined and limited 
to the ganglion, paralysis was also absent. 

The very marked character of the vertigo and the peculiar 
sensation which the patient experienced of “the ceiling falling 
down on the top of her” are also interesting features of the case, 
and were doubtless due to the large nodule of cancer which 
has developed in the right lobe of the cerebellum, and which 
was exerting marked pressure upon its middle peduncle. 

The development of the new growth within the cranium was 
somewhat slow, for death did not take place until six months 
after the cerebral symptoms declared themselves, 

. The notes of the case are as follows :— 


Mrs. A., æt. 61, was seen in consultation with Dr. Murray of 
Galashiels, on 13th J uly? 1886. 
- Eight months previously Dr. Murray had excised the left 
manma and sume of the axillary glands, which were affected with 
lancer. The patient made a satisfactory recovery, the wound 
healing by the first intention; and remained in good health, for 
six months—until the end of May, 1886. She then began to suffer 
from severe headache and vertigo; her gait became unsteady, and 
like that of a person affected with drink. 

On dune 1st, she was seized with what her daughter thonght 
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wasa fit. Dr. Murray, who was immediately sent for, found her 
sensible, but somewhat confused; the muscles of the right side of 
the face were patalysed, the mouth being slightly drawn to the 
left. She complained of “ dreadful” pains allover her head. She 
remained in much the same condition until June 20th, when she 
had another so-called fit or faint. Dr. Murray was unable to 
satisfy himself that there were any distinct spasmodic musoular 
contractions; the attack, he says, resembled rather a faint than 
an epileptic fit. After this attack, the patient became much 
excited, like one suffering from delirium tremens: she insisted 
upon getting out of bed; wanted to dance; said she felt fine, &o. 
After a week’s duration, this excitement subsided, and was 
succeeded by vomiting. 

At the time of my visit, the headache, vomiting, and vertigo were 
said to be very persistent and severe. The patient complained 
that, when her eyes were open, she felt as if the ceiling were falling 
down on the top of her, and that objects in the room were moving 
round her; she was unable to say in which direction they moved. 
The retinal veins were large, and the edges of the disc swollen and 
blurred; in other words, there was distinct, but not intense, 
double optic neuritis, There was no perceptible paralysis in any 
part of the body. 

The pends on the left side of the neck were enlarged and 
évidently cancerous; and it was evident that secondary deposits 
of cancer were also developing within the cavity of the cranium— 
in all probability in the cerebellum. 

Subsequent progress of the Oase-—For some three months after my 
visit, ihe patient remained much in statu quo, the headache, vomit- 
ing and gortig being very severe and distressing. Towards the 
later stages of tho case, the severity of the symptoms abated, the 
mental faculties became clouded; and for the last month of her 
life the patient lay in a semi-comatose condilion. After the first 
fit, the right side of the face was, as has already been mentioned, 
temporarily paralysed; but the loss of power disappeared after a 
couple of days. Throughout the whole course of the case, Dr. 
Murray was unable to dstect paralysis in any other part of the 
body. It is of course impossible to assert that there may not have 
been some paralysis in the later stages of the case—when the 
patient lay in a somi-comatose condition ; but if any localised loss 
of motor power was present, it was not, recognisable. Dr. Murray 
assures me in the most positive manner that (with the exception 
of the temporary loss of power in the facial muscles, which has 
been referred to above) there was never, so far as he could discover, 
any paralysis. I may perhaps add that the case was carefully 
watched, for both Dr. Murry and myself were muoh interested in. 
the peculiar vertiginous sensations; and Dr. Murray kindly 
undertook to note any fresh symptoms, which might develop after 
my visit, and to obtain permission, when the patient died, to 
examine the body post-mortem. 

Death took place on November 25th; and I made the autopsy on 
November 27th, the head only being examined. 
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-. There were extensive deposits of cancer in the cicatrix, left 
_ axilla, and left side of the neck. i 

The scalp, skull-cap, and external suface of the dura mater 
were normal The convolutions were somewhat flattened, but the 
surface of the brain was by no means so anæmic as one often sees 
it, in cases of intra-cranial tumour. The arteries at the base of the 
brain wore markedly atheromatous. 

The right lobe of the cerebellum was adherent to the dura 
mater; and a firm hard mass could be felt in its interior. There 
were no deposits of new growth to be seen on the surface of the 
cerebrum. f 

The orgar was injected with Miller’s fluid, and hardened, as a 
whole, in the manner desoribed on page 436. 





Tra. 1.—Tronsverse vertical section through the brain of Mrs, A., showing a cancerous 
deposit(M) in the position of the left lenticular nucleus, Considerably lesa than 
the nulyral size. 


Atthe end of six weeks it was out into a series of transverse 
vertical sections. Asmefl nodule of cancer, about the size of a three- 
penny piece, wus present in the upper end of the right ascending 

arietal convolution. A larger nodule, on section about the size of 
$ shilling, had completely destioyed the lenticular nucleus on the 
left side (see Fig. 1). The mass of new giowth was sharply 
defined and anea? limited to the po of the ganglion, the 
adjacent strands of the internal capsule being apparently little, if 
at all, implicated. A large mass of cancer, fully the size of a small 
hen’s egg, was situated in the right lube of the cerebellum ; the 
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adjacent middle peduncle was considerably compressed by the mass 
of new growth. i 

On microscupical examination, the structure of these tumours 
was found to be typically cancerous. t 





Fic. 2.—Transverse section through the pons Varolii and cerebellum, showing a 
lage c moerous mags in the right lobe of the cerebellum. Somewhat less than 
the actual size. The letter I points to the pons Varolii, and H to the can- 
ceious tumour. i 


e A PECULIAR CASE OF LEAD -POISONING IN 
WHICH THERE WAS MARKED LOSS OF VISION, 
BOTH FOR WHITE AND FOR COLOURS, WITH- 
OUT ANY CHANGES IN THE FUNDUS OCULI; 
AND IN WHICH -RAPID "RECOVERY TOOK 
PLACE UNDER SULPHATE OF MAGNESIA AND 
IODIDE OF POTASSIUM. | 


BY BYROM BRAMWELL, M.D., F.B.O.P. a 


In the great. majority of cases of lead encephalopathy, in 
wait dimness of vision is 2 prominent symptom, well-marked 
joes in the optic discs—double optic meee me optic 
y—are-recognisable by means of t e ophthalm 
ac e following case is, in my ae saute opa 
inasmuch as the discs were absolutely health S 
The rapid manner in which the symptoms peared under 
treatment; thé peculiar character of the limitation of the 
colour fields; and the presence of the muscular tremor—a 
symptom which is amongst the rarer manifestations of lead- 
poisoning—are interesting and important features of the case. 
The notes of the case are as follows :— 


J. H., æt. 80, employed in a paint manufactory, came under my 
notico as an out-pationt at the Edinburgh Royal Infirmary, on 
October 19, 1887, complaining of dimness of vision, headache, 
general malaise, and exhaustion. 

_ Previous History —The patient stated that, until three years ago, 

he was employed as a fireman on board a steamer; and that until a 

ear ago, when his present illness commenced, he enjoyed excellent 
health. He has never suffered from syphilis or gonorrhoa. 

For the past three years he has worked in a paint-mill, and has 
had to take his turn wigh the other men in “ mixing the litharge.” 
Knowing that many of the men employed in this way suffer from 
lead-poisoning, he has been on his guard against it, and has been 
e scrupulously careful to brush his teeth and wash out his mouth on: 
° returnin g home from work 

Twelve months ago, he first began to feel ill; and he has never 
been well since. During this period, he has lost colour, and has 
daily suffered from headache; the pain, which is chiefly frontal 
and worse at night, has at times been very severe; to use his 
own words, “it is sometimes awful.” He has also auffared much 


508 CLINICAL CASES. 


from sleeplessness. The bowels have been obstinately constipated, 
and he has had severe pains in the abdomen. The headache 
and sleeplessness were, he says, for the time relieved by purgative 
medicines. The abdominal pain, unlike that in most cases of l 
colio, i is, he says, increased rather than relieved by pressure. 

For six mouths he has suffered from a constant trembling in the 
arms and legs, more especially in the right hand and arm. 


Four weeks ago, his eyesight to fail, and “he can now , 


hardly see at all. A fortnight ago he was able to read the news- 
paper. He states that he has occasionally seen double. 

His appeals is bad; he feels very ill and weak ; and has lost a 
great deal of flesh. 

He has never vomited, but when working in the litharge he 
used to feel very sick and inclined to vomit. There has been no 
verti 
Promi Oondition—On examination, the patient was seen to be 
very pale and anemic. A small, swollen, projecting portion of 
gum, situated between two of the incisors in the lower jaw, 
presents the blue stain characteristic of lead poisoning; but the 
other parts of the gum are quite healthy. ə central incisors 
in the upper jaw are baer toe teeth.are for the most part 
clean, and look as if they had been well cared for. 

Vision is ‘markedly impaired. In the right eye V. = less than 
Yr; in the left eye V. = rather more than fyg. Colour vision is 
much impaired, greens being confounded with blues, dark blue 
is said to $” light blue, and green is said to be a darker blue 
than dark blue. 

The fields, both for white and for colours, are very much con- 
stricted in both eyes—a little more so in the right than in the 
left. In Fig. 1, the condition of the field for white is represented 
as it was on October 19th ; and the fields for colours as they were 
on October 27th (i.e. when vision had already considerably im- 
proved). 

In Fig. 2 (p. 510) the condition of the fields, both for white and 
for colours, is shown as they were on November 15th. 

By reference to Fig. 1, it will be seen that the doneto of 
the yellow field is proportionately much greater than the con- , 
striction of the fields for green, blue; and red. The red field seems 
to have suffered least. 

On November 15th, the colour fields were practically normal, 
with perhaps the exception of a slight ee of constriction 
towards the right. 

The pupils are equal, and moderately dilated ; they contract, 
though not perhaps as briskly as normal, both to light and 
accommodation. 

The fundus in each eye is absolutely healthy. (Dr. Berry, who 
was kind enough to examine the case, corroborated the foregoing 
statements as regards the condition of the fundus and the state of 
vision. His report was briefly as follows:—“I find V. = 4$ 
in both eyes; the fields concentrically limited; colour vision 
abnormal, especially defective for yellow and bluo; blue and green 
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confused: Ophthalmoscopically, ‘nothing RERE History of 
vision having become recently much worse. Diagnosis.—Poisoning 
of visual centres? `I think this mote likely than that there is any 
lesion elsewhere, chiefly on account of the colour defect, which is 
unlike anything else but hysterical amblyopia.”) 

Thero is slight nystagmus on moving the eyes in the lateral 
direction ; and there seems to be some alight paralysis of each 
external reotus muscle. 

e Tho right hand and arm, and to a ie degree the left hand and 


RIGHT. 





Yellow ZARARLAR RKR 
Blue eseseouoso 
Red e a we ee 
Green m o — s — e — 


Fia, 1.—Purporss CHART OF THE FOLDS VOR WHITE AND FOR Corours Is 
THR Ricur Ere, sHownra MARKED OoNTRAOTION. $ 


The fleld for white was majfped qut on October 19th; and that for colours on 
October 27th (when considerable improvement had already taken ase) 


e both lower extremities, are the seat of a fine tremor, which seems 
to Þe independent of voluntary movement or external irrita- 
ton There is-no localised loss of motor power, arid in particular 
no wrist-drop or localised paralysis in the extensor muscles of the 
forearms ; the grasping power of the hands, as measured by the 
dy namometer, is equal (105). 
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The knee-jerk is exaggerated in both lege, more especially in the 
right. The superficial reflexes are normal. 
actile sensibility is normal. The urine, which was examined 
on. several occasions, was found to be normal; the presence of 
albumen was never detected. Dr. Stevenson Macadam, who was 
so good as to analyse one specimen for me, was unable to detect 
the presence of lead. : 
Diagnosis——The case was evidently an. exceptional one, but 


RIGHT. 





Yellow xxnsxnur 
Blue eareaee 


Red oe ee ee ee 
Green mem eam 


Fie. 2.—Permetrer CHART OF THE FIELDS ror WHITE AND FOR COLOURS IN 
THE Ricur EYE, SHOWING TAB CONDITION AFTER Recovery (Nov. 15th). 


The fields are practically normal; the extent to which the white field is still 
contracted is represented by the®dark area. ENS A 


the opinion formed was thab the symptoms were due to lead- 
poisoning. ‘ ° 
The ocoupation of the patient (which exposed him to thè risk of 
lead-poisoning), the constipation, the blue patch in the gum, the 
colic, together with the fine muscular tremor, were in favour of 
lumbism rather than of intra-cranial tremor, which also suggested 
itself as a possible cause of the symptoms. The fact that there 
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was neither optic neuritis, vomiting, nor vertigo (when taken in 
conjunction with the positive facts in favour of lead-poisonin 
which have been mentioned above) seemed to exclude intra-crania 
tumour. - 

The striking manner in which all the symptoms disappeared 
under the administration of large doses of iodide of potassium and 
sulphate of magnesia, corroborated the diagnosis of lead-poisoning. 

It is strange that the chemical analysis failed to show the 
presence of lead in the urine; but this fact, per se, is hardly, I 
think, sufficient to destroy the diagnosis and to counterbalance all 
the other facts in favour of plumbigm. f s 

Treatment and Progress of the Case-—Sulphate of magnesia and 
iodide of potassium were prescribed in full doses. Te the 
treatment, rapid improvement took place. 

. On October 25th, when Dr. Berry examined the patient, vision 
had already improved. : : 

On November 1st, the patient was looking’ altogether better and 
brighter. He stated that he was free from headache, and that he 
was sleeping and eating well; and‘feeling very much stronger. 
The muscular tremor was now scarcely perceptible. The acuity 
of vision, both for white and for colours, was normal; and the 
constriction of the fields, both for white and for colours, had 
almost entirely disa d. 

On November 15th, the fields were carefully mapped out by 
means of the perimeter, and were found to be practically normal 

seo Fig. 2). The muscular tremor could no longer be deteoted. 
he patient was entirely free from headache, and expressed him- 
self as feeling very well. 

On December 11th, the patient stated that he had been entirely 
free from any symptoms of lead-poisoning since the date of the 
last note. : He is anxious to return to work, and would have 
already done so, had he not had a slight bronchitic cold, and had 
he not been afraid of again suffering from lead-poisoning. 
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The -Brain. considered Anatomically, Physiologically, and 

_ Philogophically, By EMANUEL Swrpensoré; - Haited; 
Translated and Annotated-by R. L. Tafel, A.M., M.D., Ph, 

- D.- London: James Speirs, 36, Bloomsbury Street. 1887. 


Ix vol. ii. of this work the editor reproduces in gudbessive 
chapters Swedenborg’s views on the pineal gland, the third 
ventricle, the infundibulum, the pituitary gland, -the ‘cavernous 
sinuses, including the smaller sinuses in this situation, the rete 
mirabile, the cerebellum, the medulla ‘oblongata, the fourth 
ventricle, the pons, and the corpora pyramidiin vand’ olivaria, ~ 
The plan followed in the book is first to give ‘Swedenhorg’s 
own destription along with that of the authorities quoted by 
him. From these quotations we see that Swedenborg, although 
pot setting himself up as an anatomical authority, had nevertheless 
carefully examined the structure of the human brain, and'had also 
to some extent com its structure with that of some of the' 
lower animals; but he unquestionably. establishes a claim on our 
consideration by the familiarity he shows with the descriptions 
and views of the best anatomists of his day. On the structure of 
the pituitary gland, for instance, he quotes ‘Willis (1664), 
Vioussens Ce reed (1695), Heister (1717), Littre 1707), 
Bianchi (1715), Winslow (1782). and Morgagni (1740). As his 
own statements regarding the facts of structure do not differ 
materially from those authorities, it is impossible to set aside 
what he says as visionary, although of course the inferences ‘he 
draws from recognised facts of structure may or may not have 
been correct. The editor in his preface takes to task Dr. Mandsley. 
for his statement that, in 1743 and 1744 (at the time, that is, 
when he was engaged on the work on the Brain at present under 
review), Swedenborg was “subject to seizures which were closely 
akin to, if they were not actually, epilepsy.” Dr. Maudsley also 
says that in 1748 Swedenborg had “an attack of acute mania,” 
and that “when the acute attack ed away, a monomania was 
left behind, which was the morbid evolution of his self-sufficiente 
character.” Dr. Tafel repudiates and contradicts this, saying that, 
when Swedenborg returned to his native country in 1745, no one 
noticed anything of the monomania; that from 1745 to 1747 he 
aguin attended to his duties as Assessor at the College of Mines; 
i pe he acted both in the character of a public administrator of 
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mines, and'as a judge in disputed cases; that in 1747 the college 
unanimously recommended him for a vacant councillorship of 
mines, which Swedenborg declined; and that in consideration of 
his long and faithful services the King of Sweden allowed him 
from that time till his death half of his salary annually. Even if 
therefore Swedenborg had rome attack, such as Dr. Maudsley 
asserts, but which Dr. Tafel wholly denies, it is plain it must 
lave passed off before very long. 

. In any case we are compelled to examine entirely on its merits 
the work done by Swedenborg on the Brain. The quotations 
from recognised anatomical authorities certainly bear no trace 
of garbling -or unfair contortion from their plain straight- 
forward meaning; while his reasonings from is facts before 
him must be examined as those of any other man who states his 
views, and the evidence on which he founds them. In order to 
put the reader in possession of all the facts regarding each part, 
the editor then, after quoting the authors referred to by 
Swedenborg, introduces the views of modern authors by quota- 
tions from their works; and it ought here to be said that the 
number of such authors quoted is very considerable, involving a 
great deal of labour on the part of the editor, so much so indeed 
that it is more than doubtful whether this book is not the most 
valuable work, even as bearing only on the descriptive anatomy of 
the Brain, which has ever ap a The editor is certainly to be 
congratulated, both on his industry and on the skill with which he 
has brought together the descriptions and views of the various 
authorities upon the subject; his extensive linguistic attainments 
rendering him able to do this in a manner that comparatively few 
could imitate. The list of books drawn upon, eg., in the 
preparation of the editor’s sixth note on the ‘ Pituitary Gland and 
the Sinuses of the Sella Turcica,’ covers five pages, and refers to 
no fewer than 46 works on the Pituitary Gland, and to 29 on the 
Sinuses (some of the works, of course, bearing on both subjects). 
As to the accuracy of these quotations, we are perhaps scarcely 
competent to make any statements, many of the works not being 
accessible to us; but we may say that, having verified the 
quotations in a considerable number of cases, we have invariably 
found them. correct. eat . 

After the quotations from modern authorities, which are of 
course the editor’s own special work, he next proceeds to introduce 
us, in the case of part, to what Swedenborg called his 
‘ Analysis ’—otherwise a gtatement of what he believed to be the 
final purpose or end for’ which each part exists, and the function 
which it fulfils. It is here of couise that the views and reasonings 
of the author are i brought ont; and it is here, if 
shy where, that opinions wil differ as to whether his views are 
correct, and as to the question therefore whether be has or has not 
made out his case. is opinions certainly, or at least some of 
them, strike the medical man as novel. His general view of the 
function of the brain, for example, was that it is threefold. It has 
first the function of sensating and perceiving; second, that: of 

VOL. X. 2 L 
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determining and ‘acting; and third, that of conceiving and 
bringing forth the nervous fluid or animal spirit, and the blood. 

Dr. Tafel truly says that- modern science is acquainted with 
only the first two of these functions; of the last it knows nothing. 
Is this novel function a real function? What evidence is there 
that the whole idea of it is not a vision of Swedenborg’s imagi- 
nation? In oider to obtain an answer to this question we beg the 
reader to read and study Dr. Tafel’s elaborate Notes ITI. (vol. i.) 
and VI. (vol. ii.) He will there find the complete statement of* 
Swedenborg’s views, which he can then compare with his idea 
regarding the cerebellum and the cerebro-spinal fluid (Note VIIL., 
vol. ii.). We can promise him that, whatever conclusion he may 
arrive at regarding the soundness or otherwise of Swedenborg’s 
opinions on these questions, his own horizon will have been 
considerably enlarged, his information extended, and the data on 
which to form an opinion of his own very considerably inoreased: 
Tt is almost impossible in a review to sum up the evidence adduced 
by the editor in favour of Swedenborg’s views, because to shorten 
it is nearly always to weaken it. But it seems desirable to at 
least indicate sume of the important points ; and this we attempt to 
do, in order to draw attention to the author’s views, and to the 
kind of evidence by which his editor supports them; but begging 
the reader who may be in any difficulty to refer to the notes them= 
selves for fuller exposition. According to Swedenborg, the 
pituitary gland is “the last of the organs of the whole chemical 
laboratory of the brain.” “It needs must be,” he says, “that the 
brain has in view and cariies out here some sublime and grand work 
which concerns the whole kingdom, and on which its welfare 
depends.” Ecker (1853) and Sapolini (1879) declare that they 
know nothing about the functions of the pituitary gland; they 

eak of it as an “enigmatical organ,” and as “a myth.” Yet, on 

e other hand, no Jess an authority than Virchow says (1857) it 
“is almost the most constant of formations in the whole series of 
vertebrata”; and W. Muller (1871) expresses himself to the same 
effect. It certainly stands to reason that an organ so constant 
must have an important office. What is that office? Leydig 
(1852) after describing its situation and connections in tho Raja 
clavata, says: “ The closed sacs, of which it consists, throughout 
the whole extent of the gland, are encircled by very many blood- 
vessels, and what appears strange, in the lateral productions of 
the gland, which abound with vessels, and chiefly there, are found 
b globules tn their various retrograde metamorphoses.” ‘And more 
to the same effect: from which we may conclude that Leydig 
thought the pituitary gland reduces the red-blood corpuscles into 
fragments, and that fragments of these red corpuscles are 
developed into white or lymphatic blood-globules. Shortly, therf, 
Leydig looks upon as a blood-gland that pituitary body which 
Ecker und Sapolini declare to be “an enigma ” as to its functions. 
There is no 1eason to think that Leydig had read Swedenborg ; 
yet Swedenborg had said, 109 years before Leydig wrote, that the 
pituitary body is a blood-gland. This is surely very remarkable. 
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But not only did Swedenborg say ‘this; but he said it in a most 
elaborate and most minute manner, going into great detail as 
regards the structure of the gland, as to its blood-supply, as to its 
relations to the sinuses in its neighbourhood, and es to the mode 
in which it performs its functions. As regards the last point 
indeed, we aie not sure that we are able to follow him in his 
account of the three orders of fluid of which the blood is composed ; 

e and we aie still in doubt whether he has not made an unnecessary 
distinction between the animal spirit, or fluid of the first order, 
which seems according to him to be oxpressed from the fibre of 
‘the medullary substance of the brain, and the spirituous lymph, 
which appeats to come from the lateral ventricles and shania 
plexuses, 

Dr. ‘Tafel, it is true, pays much attention to this distinction, 
appearing thoroughly to accept it, and even writing special notes 
upon each of the two kinds of fuid; but after careful study of all 
he has said, we confess ourselves unable thoroughly to distinguish 
between the two. Of the second sort of fluid indeed there are 
said to be two kinds: “first, that which in the infundibulum is 
secreted from the ventricular fluid, and which, when properly 
equalised, that is, furnished with a sufficient amount of refined 
serum as well as of animal spirit, is discharged in that form from 
the pituitary gland; and secondly, that same fluid which, in the 
posterior lobe of the gland, is surcharged' with animal spirit, and 
acts thus as the bearer of the fluid of the first order, from the 
pituitary gland.” It is quite possible that the reception of the 
idea, that the pituitary gland is a blood-gland, has not, had time to 
assimilute itself in our minds; but we certainly fail to obtain a 
clear idea of what is meant by the above quoted passage and 
others like it. According to Swedenborg the fluid of the third 
order is a grosser serum, which when supplemented by the chyle 
from the -thoracic duct is instrumental in preparing the more 
composite red blood out of the former more spirituous ingredients. 

Swedenborg’s view of the pituitary body as a blood-gland may 
be summed up in his own words, that it “is a place of exchange, 
a mart, where the med: substance of the brain meets the 
tissues and vessels of the y, and where the spirit of the brain 
is finally prepared for a marriage with the lower essences of the 
body. All the powers of the brain” (why. al? since neither the 
function of -sensating and perceiving, nor yet that of determining 
-and acting-can possibly be affected by the ae, gland), “all the 
powers of the brain thug concentre in the pituitary gland, and 
through its mediation the riches of the higher sphere of the brain 
are communicated to the -lower sphere of the body.” :This 
Janguage, it will be observed, is scarcely scientific: it is imagina- 
tive and fanciful, rather, No doubt there is a scientific substratum ; 

` but we imagine that it must be greatly on account of the fanciful 

terms in which his reasoning was clothed, that the views of 

Swedenborg have not been more widely studied. To say that the 

fluid expressed from the medullary fibres of the cerebrum, and 

wassing through the lateral ventriclesinto the ge N 
L 
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and thence into the pituitary gland (some of the fluid passing 
outside the gland, and some through the infundibulum), to say 
that this fluid is carried into the blood of the sinuses at the 
base of the cranium, where it helps to keep fluid that blood; 
and to say that the pituitary gland breaks up the fluids 
that pass into it—these would be plain statements of what 
Swedenborg believed to be facta, and of what actually appear, in 
the light of further experience and investigation, to be facts: , 
But se such processes are called a “marriage of the higher 
with the lower essences,” scientific minds turn away from the 
statement. At the same time allowance must be made for the 
mode of expression in vogue in his day; and it mtay.be freely 
admitted that the truth or otherwise of the alleged facts is of far 
more consequence to us than the language in which he stated 
them. - ` or 
~- Swedenborg’s remarks about “ marriage” of the higher with the 
lower essences imply, that the pituitary gland must be composed 
of brain matter on the one hand, and of ordinary tissue on the 
other. Morgagni, in Swedenborg’s days, taught that the gland 
was composed of two different kinds of tissue; but he does not 
seem to have been aware how it was formed, and how, as we now. 
know, the posterior part of it is a cerebral outgrowth (hypophysis 
cerebri), while the anterior part is formed by a divertioulum from 
the buccal epiblast ; and again it has-to be admitted that Sweden- 
borg’s prevision on this point was most philosophical and most 
sagacious. Nay, more. There is a good deal of difference of 
opinion among anatomists as to the microscopic structure of the 
pituitary gland, some of them saying that there are nervous 
elements in the composition of the pesterior part, and some that 
there are not. ; 

Luschka (1860) and Heule (1878) say that the nervous 
elements of the posterior part of the gland are in a state of 
apparent dissolution and disintegration; and it is certainly most 
remarkable that we find Swedenbore saying in 1743 “that fibre, 
namely, the cerebral fibre in the posterior lobe,,does not again 
leave the gland, but it terminates there, and deposits its: spirit 
there,” Luschka eu declares that these peculiar nervous fibres 
are met with chiefly in the circumference of the posterior lobe; 
while Swedenborg says, ‘“‘These fibres discharge their animal 
spirit nowhere else than in the outermost parts and circumferences 
of the pituitary gland, where the muscular fibre and an abundant 
astery prevails.” > 5 ; 

To continue the aceount of the three fluids acoording to Sweden- 
borg; we find him saying that the fluid, of the firat order secreted 
in the ivfandibulum and in the pituitary gland is carried in 
the inferior transverse sinus of Littre and the superior circular 
sinus of Ridley. From these he says it is infused into the- 
superior petrosal sinuses, ‘and thence into the jugular veins. 
Modern investigation hag however shown, that the ‘inferior trans- 
verse sinus empties into the eayernous, and not into the superior 
petrosal sinus; so, that: im this point -Swedenborg was wrong 
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With this exception however his statement is quite in accord with 
the latest investigations. The fluid of the second order, according 
‘to Swedenborg, which is simply strained off from the ventricular 
liquid, aid collects in the central Spee the pituitary gland, 
passes into the interior of the sphenoid e, where he says it is 
thoroughly mixed with arterial blood from the carotid arteries. 
But he did not quite know what became of it afterwards. But 
» modern investigation has settled this in part; and at the very 
time when Swedenborg was writing, in 1743, an Italian anatomist 
was in the aot of discovering a bony canal conveying venous blood, 
and which is now known (or is it yet generally known?) as the 
canal of Tabarrani. The discoverer described it minutely as 
lying underneath the groove of the inferior petrosal sinus, 
between the basilar process of the occipital bone and the petrous 
portion of the temporal bone, “exactly there where a certain 
substance is found which is almost intermediate between cartilage 
and ligament.” The beginning of the sinus is found between the 
carotid and the cella turcica and its end in the foramen jugulare 
in connection with the inferior petrosal sinus. The history of this 
canal is curious. Keiller described it on the authority of Tabarrani, 
and it was known to Malacarne and Bell. Nevertheless so com- 

letely did it drop out of knowledge that it had to be re-discovered 
by Dr. Englisch of Vienna in 1863, just 120 years after its original 
description by Tabarrani. Nay, farther, it has actually, since, been 
re-disoovered by Trolard in 1870, he being evidently unacquainted 
even with the work of 1868, much more with that of 1748. This 
ig not by any means the sole example of things becoming known 
and then again forgotten, nor of the waste of labour which so often 
occurs in the history of science; but it brings into strong relief 
Swedenborg’s insight into the circulation of the brain, thet this 
canal when it is discovered should exactly fit in with what is 
required to convey away from the interior of the bone, what he 
calls the fluid of the second order. The other part of Swedenborg’s 
statement, that the fluid of the second order es into the sphenoid 
bone, is confirmed by Langer (1885), Henle (1871), Londzers (1868), 
and Muller (1871), who all find foramina on the surface of the bone 
leading to its interior, though perhaps it would be unfair to say 
that all these authorities accept Swedenborg’s views as to the kind 
of material which is being conveyed in the bone. 

Swedenborg’s fluid of the third order is the residuum of the 
ventricular liquid after the spirituous lymph—the fluid of the 
second order——has been drained off from it in the infundibulum. 
He says, “It is composed of the I ph of the choroid plexuses, 
which also seems to be charged with nervous juice—cerebro-spinal 

iquid.” Through special tubes or pores this fluid is conveyed 
rom the infundibulum into the posterior part of the gland, where 
it collects on the surface of the gland under a production of the 
dura mater. And during the expansion of the gland this serum 
is discharged into the cavernous sinuses through an intercavernous 
fis or vein which runs along the lower posterior surface of the 

land. ‘ axe 
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According to Dr. Tafel, the Brothers Wenzel (1812), and Sapolini 
(1879), prove incontestably that there is a direct line of communi- 
cation for a grosser fluid betweer the posterior surface of the gland 
and the third ventricle. Peremeschko also agrees with this view. 
Swedenborg says this liquid of the third order is excreted in the 
posterior part of the gland, and Bianchi as well as Morgagni both 
admit the existence of a receptacle in this situation. 

These views of Swedenborg imply certain statements regarding 
the course and functions of certain of the sinuses of the cerebrum, 
some of which agree with those of anatomical authorities, and some 
not. Into these statements Dr. Tafel enters very carefully. One 
would have thought, regarding the course taken by the cerebral 
sinuses, there would not be any vee among anatomists, It is, 
however, rather surprising to find different authorities describing 
their course differently. To take an instance: Swedenborg says, 
“The superior petrosal sinuses seem to admit, in addition, the fluid 
of the second order, which passes through the bones of the skull.” 
Now the only channel through which the superior petrosal sinuses 
can receive such blood is through the anterior occipital or trans- 
verse sinus, which opens into the cavernous sinuses in close 

roximity to the mouths of the above sinuses. According to 
Vicchow, Sapolini, Vicq d’Azyr, and Sappey, this arrangement is 
found, and the blood, therefore, may pass that way. But on the 
other hand, such a communication between the anterior occipital 
or transverse sinus and the superior petrosal is totally ignored b 
Bell, Henle, Knott, and Langer; while Quain’s drawing (eighth 
edition) makes the transverse sinus unite, not the superior petrosal, 
but the inforior petrosal sinuses! One very likely explanation, no 
doubt, of these differences of description may be that the arrange- 
ment of these sinuses varies in different cases, and anatomists are 
not surprised at finding a considerably greater variation in the 
course of arteries and veins than, for example, of nerves. Sweden- 
borg’s theory is, however, so complete that it is necessary to pay 
attention to every point in the anatomy of the cerebral parts and 
of the sinuses, very important considerations arising, as has been 
seen, out of small variations in arrangement. Obviously, if the 
pituitary gland’s funotion is an enigma or a myth, it makes not 
the slightest difference in our minds how the sinuses near it 
proceed ; but it is quite different when a detailed theory is held 
regarding it. Dr. Tafel’s opinion, at the conclusion of his elaborate 
‘Note on the Pituitary Gland: its Sinuses, etc., is that Sweden- 
borg’s “theory has passed triumphantly through all the crucial 
tests to which it has been submitted.” Our own opinion, after 
time has been allowed for recovery from the shock of supposing 
it possible that a metaphysician, an ontologist, or theologiag , 
could by sheer insight and force of inductive reasoning teac 
anything whatever to anatomists and physiologists regarding 
things in their own department, undoubtedly is that Swedenborg 
and his editor have proved completely that the pituitary gland is 
a gland engaged in the elaboration of the blood, whatever else it 
may be; and that in the other things which he says about it, eve 
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if he has not proved thern, he has put a strong case for rebpectful 
consideration, 

- ‘Besides the function of the pituitary gland, this volume deals, 
as-another of its main subjects, with the cerebro-spinal liquid ; and 
in Note VII. the Editor sums up the evidence for Swedenborg’s 
views regarding it. It is generally supposed that Cotugno, in 
1764, first demonstrated the existence of this fluid as filling up the 
largo interstice between the dura mater and the spinal cord from 
the occiput to the os sacrum, and also all the interstices between 
the brain and the dura. But Swedenborg, writing in 1743, was 
well acquainted with this fluid. Thus we find him saying, “ The 
arachnoid membrane may be separated from the subjacent pia 
mater by injection and a blow of air, and in dropsical brains it 
actually appears separated; whence it follows that a humour 
flows between it and the pia mater, by which they are kept apart 
and prevented from Sleda” His idea was that a sable 
liquid was derived by the alternate expansion and contraction of 
the nervous matter of the cerebrum, cerebellum, and cord (syn- 
chronous, as he showed, and as has been demonstrated since by 
Moss», not with the cardiac, bnt with the respiratory motion) into 
and between the fibres of the brain, and the fibres and fascicles of 
the nerves proceeding from the brain (as e.g. the optio nerves), 
and the fibres and fascicles of the spinal nerves. This fluid is 
supposed to bathe the fibres, so as to keep them moist and to 
enable them to perform their funotions in a proper manner. The 
cerebral fluid he supposed pas-ed from the lateral into the third 
ventricle, and thence, as we have seen, into the pituitary gland 
and the infundibulum, to find its way into. the cerebral sinuses and 
veins. The great mass of the cerebro-spinal fluid however came, 
he believed, from the cerebellum, and found its way by the 
occipital opening into the fourth ventricle. (It would, it seems, 
therefore be better to name it the cerebello-spinal fluid than the 
cerebro-spinal.) From the fourth ventricle it passed into the sub- 
arachnoid space. Thus he says: “The lymph of the fourth 
ventricle and of the choroid plexus is discharged into the dupli- 
cature between the pia mater and the arachnoid membrane; and 
thence through the continuous and customary ducts and follicles 
of the arachnoid membrane. It is derived especially into the 
posterior. part of the medulla oblongata, where that membrane 
floats about quite densely and loosely.” The history of tha 
discovery of the cerebro-spinal fluid is very curious, even more 80 
because so much more important than that of the canal of 
Tabarrani formerly at ae to. Swedenborg knew of it in 
1748, “Haller came very near discovering it” Ee Key and 
Retzius, who, however, do not appear to have studied Swedenborg, 
their own E prone: “but to Cotugno is due the honour of 
having discovered this fluid as a constant formation ocourring in 
the living subject under entirely normal conditions. Twenty-two 
years later, Simmering knew no’ more about it than what is 
contained in his expression, that “ between the arachnoidea and the 
‘ia. mater there is often discovered a phlegmy water.” Magendie 
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it was, however, who rediscovered the fluid, and showed that it 
is contained in the subarachnoid spaces on the surface of the 
brain and cord, as also that it is in a constant state of motion with 
the respiration (1825). He also thought it was an exudation from 
the vessels of the pia mater. Luschku however (1858), with whom 
Key and Retzius appear to agree, thought that the choroid plexuses 
of the brain are the genuine secretory organs of the fluid. 
Swedenborg’s view was that the liquid was secreted by the blood- . 
vessels of the pia mater, by the pia mater itself, and by the choroid 
plexuses ; and we think it cannot be denied that these opinions, 
expressed 21 years before Ootugno, 82 years before Magendie, and 
142 years before Luschka, Key and Retzius, show a remarkable 
grasp of the subject, and a profound philosophio instinct and 
power of inductive reasoning. 

According to Swedenborg, also, the valve of Vieussens has for 
its general function the prevention of the mixing of the cerebral 
with the cerebellar fuid. That the two fluids must be quite 
different appears from several facts ; but the following one is very 
striking, viz. that the fluid of the lateral ventricles of the brain is 
characterised by containing salts of potash, while the fluid of the 
fourth ventricle contains preponderatingly salts of soda (Hoppe, 
1854). Swedenborg thought that in some circumstances the 
cerebro-spinal fluid flowed back and mixed with the fluid coming 
from the lateral ventricles. He is probably correct in this opinion, 
and in thinking that the valve of Vieussens does not absolutely 
and in ell circumstances shut the two fluids off the one from the 
other; but it seems to us that some of the reasoning by which 
he supports his view is of very unconvincing character. Tio Bays 
that the cerebro-spinal or cerebellar fluid may sometimes mix with 
the cerebral or ventricular fluid (for we suppose “ cerebellar” on 
page 558 is a misprint for “ cerebral”), because these two fluids 
are both contained in the red blood, and being derived from the 
same source they may, he says, be of assistance to each other, and 
thus be commingled. Even Dr. Tafel’s acute intellect seems to 
have been misled here, for he appears to accept the reasoning. 
Yet what should we think of a physiologist who should argue that 
because bile and urine are both contained in the first place in the 
red blood, they may therefore, because “derived from the same 
original source,” “be of assistance to each other, and thus be 
commingled” | 

Swedenborg held that the cerebellar or cerebro-spinal fluid 

from the fourth ventricle (whioh, he said, had no duct) by a 
uplicature between the arachnoid and pia mater, furming a kind 
of cleft at the end of the calamus scriptorius. The existence of 
this foramen may now bo said to be admitted by scientific men 
mainly owing to the demonstrations of Key and Retzius, whé 
proved its existence by injections which they made from the sub- 
arachnoid spaces es well as from the ventricles. They used con- 
gealing injections, which furnished complete casts of the foramen 
and surrounding spaces. The history of this foramen is very 
interesting, and is given by Dr. Tafel. Haller asserted its exis’ 
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ence, Monro (1788) denying that it was a real foramen, while 

ndie re-directed attention to it, and his views were accepted 
by Ecker and Cruveilhier (1848), by Luschka (1858), and Stilling 
(1870). ‘But Krause (1040) and Reichert oe) suid it was an 
artificial and not a real opening ; while KSlliker’s statement to the 
same effect counted for a great deal. Now, however, Quain, in 
the 8th and 9th editions of-the ‘Anatomy,’ declares for its actual 
existence. M. Sée, so lately as 1879, contends that it is. of very 
amall importance, Dr. Tafel. attempting, however, and apparently 
with effect, to answer his objections. We may observe while on 
this pont that Key and Retzius, on whom Dr. Tafel largely counts 
for.the maintenance of Swedenborg’s views regarding the course 
taken by the cerebro-spinal fluid, speak of the fluid entering and 
leaving the fourth ventricle. The statement certainly is nut made 
of. their own views, but of those of Magendie, but it is made 


‘seemingly without demur. We confess to having been greatly 


confused by this statement, for if Swedenborg’s views are correct, 
the fluid may leave the ventriole indeed, but can hardly be expected 
to enter it, since it flows: from ‘cerebellum to nerves, and not from 
nerves to cerebellum. This point is discussed by Quincke, who 
experimented on living dogs, and found that it was impossible for 
a ourrent of injection to find its way in the living animal from 
the subarachnoid space, though it was comparatively easy to send 
it from the fourth ventricle into the subarachnoid space. The 
remark, however, made by Key and Retzius (in itself an un- 
important one) is of consequence, as showing the want of definite 
opinions even among those anatomists on whom Dr. Tafel rests 
© most strongly for the proof of his positions, and whose opinions 
indeed furnish, it will be at once conceded, the most conclusive 
evidence for or against the side they take. : 

Besides the foramen of Magendie near the bottom of the 
ventricle, Luschka discovered in 1855 two openings at the 
angles of the fourth ventricle, leading from it into the sub- 
arachnoid spaces; and Key and Quain agree with him; while 


"M. Rée, though admitting the existence of the openings, does as in 


the case of the foramen of Magendie and minimises their im- 
portance—another proof of what we have just said, that physi- 
ologists have been by no means certain as to the uses (or even the 
existence) of these structures. 

These foramina, it may be admitted, are very small; so that 
there might be differences of opinion as to their uses, and even as to 
their presence. But whoever wishes to see how far differences as 
to the existenco of things (differences, that is, as to actual existences, 
depending in turn on the testimony of the senses) can be honestly 
held, ought to familiarise himself withthe views that have been 
held by different anatomists as to the existence of a central canal 
in the spinal cord. Accoiding to the views of Swedenborg there 
ought to be such a canal, for ta thought that a very refined kind 
of liquid circulates in the spaces by which the individual fibres in 
the medulla of the cord and by which the nerve-roota depart 
This fluid was, in bis view, finer and more subtle than that which 


522 REVIEWS AND NOTICES OF BOOKS. 


through the foramen of Magendie and through the foramina 
of Luschka (though of course it is an anachronism to make 
Swedenborg speak either of Magendie or Luschka), and it required 
therefore a special channel for its passage; and in referente to this 
Swedenborg says, “ Whether such a channel open immediately 
from the calamus scriptorius into the medullary portion of the 
spinal cord, to my knowledge has not yet been discovered. For 


this purpose the fourth ventricle is contracted into the narrow form: 


of a goose-quill.” A canal of this kind is required for ministering 
properly to the uses of the cerebro-spinal liquid, and also to enablo 
the spinal cord to go through its general systaltic and diastaltio 
motion in Gonnection with the cerebrum and cerebellum. The 
more recent views on the subject of this canal are curious, and 
although there is not space for a full statement of them, it may be 
said generally that many authorities have asserted its existence 
and many have denied it. In Swedenborg’s time Morgagni had 
said that some human bodies had the canal, and quoted the case of 
a Venetian fisherman which showed it. Gall and Spurzheim in 
the begins of this century, and more recently Stilling and 
Wallach, asserted its présence. Solly denied it, and so did Dr: 
Todd. Stillit is now accepted as a fact, and, for instance, Quain in 
the eighth edition describes it as “a minute central canal, which; 
in preparcd sections of the cord, is barely visible, as a speck, with 
the naked eye.” It is surely remarkable that Swedenborg’s views 
should have led him to expect that a cavity, not yet known to 
exist, would in the future’ be discovered ; and that his anticipation 
should be verified. j f 
. As to the futme course of the cerebro-spinal fluid, Swedenborg’s 
view was that its function was to moisten and lubricate the spaces 
which exist between the fibres and the fasciculi in the interiors of 
the nerves. He held generally, that the fibres themselves were 
pervious; that between the fibres interstices were found; that 
other interstices, but longer, existed between the fasciculi of the 
fibres, and also between the general coatings of the nerves them- 
telves. Now modern science ent rely bears out the existence of 
-spaces in the cranial and.spinal nerves which are continuous with 
ihe: subarachnoid space of the brain (or cerebellum) and cord. 
This may be stated on the authority of Cotugno, of Key and 
Retzius, and of Bogros (1827), who by injections of mercury found 
that the nerves-are pierced by a comparatively narrow canal open 
to injections, and bounded by the various neural membranes. 
Oraveilhier (1845) repeated these experiments and confirmed 
them, and they have been amplified by Kéy and Retzius. Still it 
was a long time before Cotugno’s view, though correct, found its 
way into modern science; and on this point Dr. Tafel offers the 
interesting explanation, that it was-Bichat who retarded progress 
by stating that the arachnoid had the same general arrangement 
as the serous membranes, and that, asit consisted of a parietal and 
visceral layer, it must necessarily hinder, at its duplicatures, 
. the passage of fluid from the arachnoid cavity along the nerves. 
_This view obtained up to ten years ago; but the text-books now 
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describe the real arrangement. The contrast between the state- 
ments contained in the eighth and ninth editions of Quain’s is 
striking, as the former details the closed-sac arrangement of the 
arachnoid, and the latter the real one. r 

_ The interesting chapter on the laws of motion of the cerebro- 
spinal fluid shows that the fluid rises during expiration, and falls 
during inspiration, and not vice versd, as some have supposed. As 
to the fluid itself, Swedenborg held that it consisted of three sorts 
or “orders,” as he terms them. ‘The first order, or spirituous 
lymph, courses in the interstices around the individual fibres, for 
the fibres aré pervious; and, by the way, he seems to think that. 
each fibre is continuous from its origin to its termination. If this 
were 80, plainly the cord would require to be built up like a cone, 
since all the Hires that go to all parts of the body would have 
to be from the upper part of the cord, a less number from the 
middle part, and-the least number from the lowest part. But the 
cord has not this structure, swelling out at some parts and 
diminishing at others; with more relation to the number of nerves 
that have origin at those parts than to position in the cord. The 
fluid of the second order, the subarachnoid or cerebro-spinal liquid 
proper, flows around the nerye-roots or fascicles, which are com- 
posed of the individual nerve-fibres; while the fluid of the third, 
order, the subdural fluid, passes through the spaces in the general 
coating of the nerves. Through these latter spaces, according to 
Swedenborg, there circulates also the fluid of the second order. 
As to the fluid of the first order, the existence of this has been 
confirmed by Obersteiner (1870) and Bevan Lewis (1877). The 
last made out that the nerve-cell is bathed in a constantly renewed 
current of lymph’ on all sides, and confirmed the position of 
Swedenborg that “a subtle liquid is distilled from the least 
arteries of the brain,” which liquid “flows outside the cortical 
glandulos.” Dr. Tafel enters minutely in his note into the 
structural mechanism by which this fluid is conveyed, drawing as 
usual, upon modern authors for bis account of it, and the reader 
will find his remarks of great interest. The fluid of the second 
order is partly cerebral, partly cerebellar. The former is carried 


‘partly into the nerves through the cribriform plate of the ethmoid 


bone, and partly is forced into the Pacchionian bodies, which aie 
really villi of the arachnoid, and thence finds its way into the 
sinuses. The cerebellar portion of the fluid of the second order 
finds its way into the fourth ventricle, being prevented from 
passing beck into the third ventricle by the valve of Vieussens, 
and is urged into the subarachnoid space about the medulla, and 
thence into the subarachnoid spaces of the departing cranial 
nerves. The subdural juice or fluid of the third order is also 
partly cerebrul and partly cerebellar. Some, of the cerebral 
portion finds its way into the mucous membrane of the nose, and 
some also into the Pacchionian bodies. In this way the sub- 
arachnoid or fluid of the second order mingles, to some extent, with 
the subdural or fluid of the third order. Lastly the cerebellar 
sortion of the fluid descends inio the subdural space of the cord, 


524 REVIEWS AND NOTICES OF BOOKS. 


and is conveyed finally into the subdural spaces of the peripheral 
nerves. “A section on the universal circulation of the cerebro- 
spinal fluid concludes Dr. Tafel’s elaborate note, and-will be found 
fall of information. i 

We have left no space to deal with the pathological aspects of 
this most important subject. There is the les reason to do so, 
. that Dr. Tafel promises to take it up later, when we hope our 
review may have the opportunity of following him. Mainly we 


believe the aus is at present a blank, at least’ to the vast. 


majority of medical men. Who, for instance, ever heard of a' 
diagnosis being made of inflammation of the pituitary gland? Or 
who ever suggested that anwmia may sometimes be due to 
disturbances of its blood-making function? Yet who shall say 
that these conditions do not frequently occur? Ideas have ever 
taken time to assimilate, and evidently it will be necessary that 
the state of general opinion must undergo considerable alteration 
before we are in a condition to diagnose or treat such conditions. 
An important step in this direction will be taken’ when the 
profession are familiar with this work of Dr. Tafel ; and it appears 
to us that the result to the profession will be as important if they 
accept his views, as if (what does not appear possible) his opinions 
should be in all re confuted. 
A, Rapaatrati, M.D. 


Ay 


Studien uber Aetiologis und Pathogenese der Spontanen Hirn- 
blutungen. Von Dr. Lxoponp LOwENFELD., Wiesbaden: 
Bergmann, 1886, 1 vol. 8vo, 166 pp. 


Dr. Liwenretp has contributed an important and exhaustive: 
treatise to the literature of Cerebral Hemorrhage, which deserves 
a prominent place in the same. The large part which original 
work plays throughout must render the volume one of practical 
value, and his thorough research into the subject in every aspect 
is amply vouchsafed for by the extensive Bibliography which is 
apparent, 3 
‘Dr. Löwenfeld has not been willing to pander to his readers, 
by sacrificing a complete elucidation and discussion of the almost 
innumerable theories which have always attended Apoplexy, to 
brevity; and here in a little want of conciseness he is perhaps at 
fault. But since undoubtedly his work must rank as a text-book 
on Cerebral Hemorrhage, this discardance of brevity is pardonable, 
and those who may make the latter subject their field of research 
will be grateful to the author for having so carefully prepared the 
ground for them. 
- In part with the volume, are the very excellent plates which 
are appended thereto. Ms 

It ig divided into eleven sections. We propose noticing these in 
succession as briefly as the contained matter will allow. 
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The first two deal respectively with the Literature and Etiology 
of Cerebral Hemorrhage from the earliest times to the present. 
The matter, interesting as concerning the progress of theories, does 
not here boncern us, : . 

The third section first claims our attention. It deals with the 
examination of the intracerebral vascular system. 

With the view of thoroughly acquainting himself with the 
different forms of vascular changes, the author examined a large 
number of the brains of individuals dying from different causes, 
as also those of animals. Of biains the seat of spontaneous 
heemorrhage he examined seventeen, many hundred vessels were 
carefully observed, and the condition of those taken from the walls 
of apoplectic foci especially investigated. 

The method employed in the preparation of seotions and 
specimens is fully described; the fresh preparation being espe- 
cially insisted upon, as by far the preferable. His descriptions, 
except where the contrary is stated, are made from these. 

There follows a concise and lucid account of the normal structure 
of the arteries, a few points in which demand special mention. 
Regarding the structure of the adventitia, the author expresses 
himself thus: “ The various formations met with on the outer side 
of the muscular coat are only forms of the adventitia which occur 
by folds in the same. I must emphatically assert that I never 
could convince myself, by most careful examination with high 
powers, that connective-tissue fasciculi are interposed between the 
adventitial sheath and the muscular coat. That which offers the 
appearance of such an intermediate layer, and was mentioned b 
others as such, is merely very fine, closely-pressed folds of the 
adventitial coat.” He also alludes to the extreme variation in the 
amount of nuclei found in the adventitial sheath, and of the 
contents of the lymph space, in healthy vessels. He disputes 
Obersteiner’s and others’ statements regarding the presence of a 
perivascular space, also of the existence of prolongations from the, 
adventitia into connective-tissue cells in the brain cortex. | / . 

Of morbid conditions of the vessel coats, the following alone 
appear to call for note. 

he author believes the cell-acoumulation at times present in 
the external coat to be dependent upon an obstruction to the 
lymph-flow and resulting coagulation ; this view being favoured 
by the occurrence of these cell-collections at the bends and 
tortuosities of vessels where the lymph-current might the more 
easily be stayed. : 

According to him, the blood in dissecting aneurisms occupies 
the adventitial space (as was held by Laennec). His investigations 
into the origin of the blood extravasation differ in their result 

"from that generally accepted. From his sections he was able to 
satisfy himself that no breach in the muscalar coat or intima 
existed. In successive sections of an aneurism he was able to 
trace the fading, even disappearance of the muscularis, and the 
extreme thinning of the fenestrated membrane, but not to discover 

1y rupture. In adjacent parts the muscularis showed red and 


526 REVIEWS AND NOTICES OF BOOKS. 


white blood corpuscles in its midst, as if “surprised ” in the act of 
emigration. He inclines to think that osmosis may account for 
the blood effusion without a rupture in the intima. However, he 
concludes that perhaps a very small breach of continuity may 
occur, throngh which blood may exude; coagulation sealing up 
the opening. A thickening of the adventitia which might account 
for its not tearing under the pressure of blood, he has not observed, 

Of granular degeneration of the muscularis the author speaks 
at some length, on the grounds that it is a change but little 
revognised, Obersteiner alone having made mention of it. It has 
been found in alarge number of apoplectic brains, not pe tied 
in the aged, and he inclines to count it amongst sefiile changes, 
It however exists not seldum in the brain-arteries of heavy 
drinkers, non-apoplectics. f 

The degenerative process is quite distinct from any fatty change, 
no trace of the latter being discoverable. Regarded by Obersteiner 
as a pseudo-hypertrophy of the muscle layer, from the marked 
inorease in bulk conjoined with a degenerative process, it is 
considered by Lowenfeld to indicate a true granular change: he is 
careful to draw distinction between it and the hypertrophy 
affecting the muscularis of the small vessels (described by Johnson 
Ewald). The intima usually undergoes a corresponding degenera- 
tion in the diffuse form of the disease, whilst in the circumscribed 
variety, atheroma at times accompanies. 

In the portion of the third section devoted to Miliary and 
Diffuse Aneurisms, he classifies dilatations of the vessels in six 
forms— ‘ 

‘ 1. Those occurring at the division or branching of arteries, 

2. Obersteiner’s “ Rosenctanzform,” or chaplet form, of pre- 
sumed vaso-motor origin; found by the author fairly often in the 
vessels of apoplectic brains. : 

8. Those due to spasm of groups of muscular fibres, an exactly 
opposite condition to the preceding, and probably dependent on 
a P. M. change. 

4 & 5. Scattered - ciroumsoribed -s wellings, with and without 
struotural change in the walls. ‘ 

- 6. Diffu-e ectasie over some extent of- vessel. Only 4 and 5 
can be considered as miliary aneurism. In respect to the size of 
the latter, the author has'niet with them from purely microscopio 
dimensions to those of a- lentil, and considers that a hard and fast 
line cannot be drawn between these aneurisms of the basal arteries 
and of the meningeal vessels, As might hp assumed from this, he 
has found them present in arteries of every size-down to the 
branches of anastomosis. - The smaller preponderate, and extremes 
of size are seldom found. The most frequent site at which they , 
exist is the neighbourhood of an apoplectic foous—therefore in the 
basal ganglia. He revises the order of the localities in which they: 
occur to the following: optic thalami, corpora striata, centram 
ovale, convolutions, pons and cerebellum. Diffuse ectusie in 
apoplectic brains have not attracted much attention. The ex- 
pansion of all three coats of the artery extends sometimes 
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over 1 œm. in length,-such expansions occurring over large tracta 
of vessels. Found in the vicinity of miliary aneurisms, it'is not 
always easy. to distinguish them from the fusiform variety of the 
latter. °.. ee 

Regarding the theories advanced as to the origin of miliary 
aneurisms, the author opines that the views held by Zenker and 
Eichler, attributing their causation to atheroma of the intima, are 
not tenable, and for the following reasons :— 

. 1, Miliary aneurisms are found which do not show a trace of 
atheroma of intima. 

2. Advanced atheroma occurs without any swelling’ of the 
vessels; of this the author has assured himself in hundreds of 
preparations. ' - f 

Nor does he believe that tbe muscular coat exolusively can 
cause them, because although the muscular tunio is the chief 
agent in preserving the calibre of the artery, and degenerative 
changes may therefore be expected to result in expansion of the 
vessel, still this is not always the rule in miliary and allied 
aneurisms; on the contrary, very often complete destruction of 
the muscularis is found in vessels showing no dilatation, a normal 
stato of the adventitia being coexistent. He considers two 
conditions may be adduced as causes of miliary aneurism, both of 
which are probably operative. 

a) A local increase of blood-pressure. 

b) A local change in the vessel wall resulting in diminished 
resistive power. 
< Conditions which can lead to a local increase of blood-pressure 
are by no means frequent in miliary aneurisms. If, however, the 
emergent artery of the aneurism becomes blocked, as at times it 
may, from the dislodgement of products of disintegration, in 
terminal arteries as those of ganglionio area, a local increase of 
blood-pressure must result, and may account for a further ex- 
pansion of the aneurism, originated by degenerative change. 
‘When we consider that the vessel. coats in the vicinity of fie 
aneurism must be in a condition to withstand the blood-pressure, 
or at least to offer a greater resistance to it than those of the 
dilated ‘portion, and since the disease of the vessel walls is never 
limited to the region of the miliary aneurism, but is diffused 
around, so the latter indicates the site of an earlier change, but 
there is no reason to suppose that the muscularis was this 
site. .It follows from this that alterations of the muscularis can 
only occasion miliary aneurism when limited to a circumscribed 
spot, or when they advance more quickly than in surrounding 


Such. instances of miliary aneurisnis as occur without obvious 
* wall-changes leave their origin to two assumptions—. 
. (1) The changes are such as cannot be recognised with our 
resent modes of research. ot 
(2) They arise from vaso-motor disturbance, paralysis of the 
»go-motor eae or stimulation of the vaso-dilator. Both in 
‘sry end diffuse aneurisms the possibility is allowable, that 
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the dilatation is caused by a vaso-motor lesion, the structural 
changes having occurred secondarily. g 

The condition of the veins is analogous to that of the arteries. 
In the capillaries, hyaline and fatty ges were the most often 
found. In arteries anderpoing fatty or granular degeneration, & 
hyaline transformation in thevasa-vasorum was frequently observed. 
Its influence on the state of the arteries is probably not more than 
that of furthering existing changes. The consideration of the 


relationship of the different vessel alterations concludes the section,- 


As regards the muscularis, fatty degeneration was the most constant 
change ; atrophy and granular disease following in succession of 


frequency. The intimal changes were u y commensurate . | 


with those of the media; fatty degeneration and atheroma were 
never quite absent. In the adventitia, nuclear prolification and 
thickening were oyer some part of the vessels always present, 
though seldom markedly. Miliary aneurisms were never entirely 
absent, their number varying from a few to some hundreds; the 
diffuse ectasie were sparsely present, their usual site of occurrence 
was the wall or environ Ai an hæmorrhagio focus; here also 
dissecting aneurisms chiefiy located themselves. Certainly the 
author’s observations do not corroborate Charcot and Bouchard’s 
views with regard to miliary aneurism, neither as to the part 
they play in the causation of the hemorrhage, nor to the mode of 
their formation, since the latter observers consider their origin 
due to a form of periarteritis, whilst Dr. Lowenfeld has found 
that only in a moderate number of these aneurisms are the 
adventitial changes present; whilst again, though not frequently, 
they were (ound with perfectly intact coats. In Section IV. 
their causal influerce as regards hemorrhage is alluded to, Of 
the periarteritis, which Charcot and Bouchard claimed to have 
observed over the intracerebral vascular system, the author is not 
- aware; neither himself nor other German authors having ever 
seen it, Nor can he explain the complete atrophy of the mus- 
cularis which they desoribe. Where such occurs, it is not 
secondary to adventitial changes, since its alterations do not run 
‘parallel to those of the latter. 

Neither can he endorse Turner’s views as regarding inflamma- 
tory softening of the vessel wall, since the cell accumulation 
which Turner accepts as a sign of an inflammatory process may 
be only due to a mechanical cause, such as lymph-engorgement, 
or to the changes undergone by vessels after the occurrence of a 
proximal hemomnhage. 

In the Fourth Section are considered the points of exit of the 
bleeding. ‘The author does not agree with Charcot and Bouchard 
concerning the importance of miliary aneurisins in the genesis of 
hemorrhage, but rather believes that the unexpanded vessels are 
the source of the same, and though Oharcot was probably not 
wrong in arguing that in the walls of fresh blood foci, burst 
miliary aneurisms can always be found, still in the majority of 
these cases they were present in other parts of the brain, so thr’ 
their occurrence in this site had no speciel significance, 
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The veins may aiso give rise to small extravasations. Concerning 
the relations of atheroma of the basal vessels and great arterial 
trunks to cerebral hemorrhage treated of in the Fifth Section, 
there is but little to note. The basilar most often presents disease, 
only escaping in one-seventh of the cases above wt. 60. The 
intracerebral vessels and basal.are affected inversely as regards 

` extent. There is but an occasional relation between atheroma of 
the basilar and cerebral hemorrhage, and what applies to the 
’ basilar does so equally to the aurta, eto. 
_- Ta the Sixth Sedtion is discussed the relation between kidney 
- disease and cerebral hemorrhage. Important differences are 
; exhibited in.kidney disease with and without cereb: al hamorthage. 
-In the latter, changes in the adventitia and intima take the 
lead, -those in the muscularis being subsidiary. But in cases of 
the former, the muscularis is the most involved, as shown by its 
extent as an independent condition, thus evidently not being a 
mere aggravation of the change belonging to the kidney disease 
. but a realon in another direction. The author discusses 
at length the value of cardiac hypertrophy, blood alterations, 
toxemia, heredity, and lastly chronio interstitial nephritis in 
connection with the accompanying greatly-increased penetrability 
of the vascular system. Of much influence, as the latter disease 
is, on the ocourrence of hemorrhage, another factor is required, 
since hemorrhage does not happen in all cases of interstitial 
nephritis. An à priori condition of tho vessel walls is assumed 
therefore. (Heredity, hemorrhagic diathesis.) Blood stasis is 
also of importance in the localisation of the extravasation. Thus 
in oe nephritis are two forms of cerebral hæmorrhage met 
Wi1 Coed 
1. Moderate hemorrhage in few or scattered fooi, explained by 
ruptured vessels. 
2. Small multiple extravasations, without arterial rupture; the 
expression of a hemorrhagic diathesis. 
garding the influence of cardiac hypertrophy and disease, 
-there can be no doubt that, arterial disease being present, the 


increased blood-pressure must be an important factor in deter- ` 


mining a speedier rupture. Such increase of pressure is occasioned, 
though in a different manner, by failure of the heart’s propulsive 
force, so that degeneration of the muscular texture and valve 
diseage, not compensated for, ure important features likewise. 
Embolism- only needs mention. In nearly half the cases of 

apoplexy, total or left-sided cardiac hypertrophy was found. 
Section VIII.—Concefning the relations of alcohol, lead, gout, 
rheumatism, and syphilis. ‘ihe toxemia of lead is considered to 
have as direct an influence as that of alcohol, and it seems not 
*improbable, according to the author, that cerebral hemorrhage 
may be due to such lead toxemia without concomitant renal 

atrophy or cardiac hypertrophy. 

- In support of his views he adduces Mayers’ experiments on 
mals, and a case observed by him, in which lead toxemia 
it renal disease seemed to be pointed to as the ate of the 

x. - M 
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fatal hemorrhage which occurred. Neither gout nor syphilis does 
he regard as playing important parts in the stiology of cerebral 
hemorrhage, seldom indeed can they constitute a cause without 
auxiliary conditions. Rheumatism, by reason of the endocardial 
and valvular complications, holds a more p:ominent place. 

The ninth and tenth sections concern respectively the Habitus 
Apoplecticns, and the influence of the nervous system upon 
hemorrhage. In the former, there is nothing requiring mention; 
that the so-called apoplectic build no longer bears the same sig- 
nificance that once it Via, is well recognised, as is the relationship 
of malnutrition. Corpulence, except when combined with senile 
` vascular changes, appears to have likewise no influence. No great 
import as yet can be attached to the part played by nervous dis- 
turbances. f 

Section XI.—The majority of this is occupied with the con- 
sideration of the transmission from the parents to the offspring of 
certain conditions of the cerebral vessels, sudepandantly of a 
general ciroulatory participation, which predispose to hemorrhage. 
The theory of greatest probability is that in such conditions 
exists a defective development of the brain vessels, since the 
development of neither the latter nor of the brain proceeds 
parallel with that of the general circulatory system. A normal 
constitution of the cerebral vascular system can only be said 
to be present when it bears a certain proportion to the brain 
weight. So that where this proportion falls below a certain 
standard, defective development may be said to exist. 

With a view to determine the relations between the. cerebral 
and general vascular systems, and the weight of the brain, the 
author measured in 122 cases (in which, so far as could be ascer- 
tained even microscopically, no disease was present) sections of the 
basilar, carotid, and vertebral arteries, in terms of the hundredth 
of a centimetre. These were always made at the same level and 
the effects of post-mortem rigor eliminated. ‘I'he results were 
suggestive, but could not be embodied here. The proportion of 
the cerebral arteries to the brain weight and systemic vessels 
was very variable, and a defective development of the first could 
exist with a normal development of the last. We may accept 
such a local deficiency as a possible powerful factor in predis- 

ing to disease, nor can we doubt that in the majority of cases 
such factor operates. For, with a given blood-preasure, narrow 
vessels must experience an increased distension, and thus suffer 
injury before the well-developed ones. 

What variations in the thickness of the coats, independently of 
the vessel circumference, occur under- normal conditions, investi- 
gations have not as yet convinced us of, An inorease is found as 
a senile change, and with general disturbance of nutrition. Thats 
the muscular coat, as has been said, is the seat of arrested develop- 
ment, we have no justification in assuming. : 

In conclusion we must allow, that the alterations in the cereb 
vessels of apoplectics, in by far the majority of cases, are bro 
abont by factors which emanate from the blood. Such fac 
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probably, in great part, of a mechanical nature, and operate in the 
form of a power dilatation and rending of the vessel walls by 
the blood impulse’; in part also are founded upon alterations of 
blood 


Mechanical operations can be induced by very different events 
in the circulatory system— 

1. Through a more forcible action of the “ Pumpwerkes ” 
(absolute increase), cardiac hypertrophy (relative increase), maras- 
mus with eee of the vessel-walls without corresponding 
involution of the 

2. Through obstruction, (a) arterial syatem—sclerosis, atrophy 
of kidneys, obesity, habitual constipation, sedentary life; (b) vas- 
cular system—myo-degeneration of the heart, uncompensated 
failure of valves, and emphysema. 

8. Through increase of the contents of the vascular system, e.g. 
plethora. 

The blood alterations which induce disease of cerebral vessels 
are— : 
1. Chemical: marasmus, nephritis, obesity, gout? alcohol, and 

‘lead intoxication. 

2. Parasitic: Syphilis, rheum :tism ? g 

F. ST. JoaN BULLEN. 


Die Morphiumsucht und ihre Behandlung. By Dr. ALBREOmT 
Erxuenmeyyn.—Third edition, 1887. 


Tux importance of the subject Morphinomania and its treatment 

‘ig shown by the number and size of the works now written 

upon it, as well as by the earnet study which some of them give 

proof of. Dr. Erlenmeyer has given a lucid exposition of the 

origin, symptoms, treatment and prevention of the dise.se, and the 

pe will feel as he peiuses the book that the author is speak- 
from wide experience. 

e commences in his first i by a consideration of the 
causes which engender the mo habit. and shows that only 
certain individuals, on whom ie drug works in a particular 
fashion, are liable to become habitués. In some persons even 
small doses produce such unpleasant effects that they have no 
desire to repeat the experiment. Those, on the contrary, who are - 
liable to become victims of the habit, experience very pleasant 
senrations, which the author terms “ Huphorische Wirkung des 

e Morphium.” 

In the second chapter he considers the pathological anatom z 
the disease, which, as might be expected, has nothing whic 
characteristic, except the local evidences of subcutaneous injection. 
when the drug is taken in that way. 

The third chapter contains an enumeration and review of the 
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long array of symptoms referable to body and mind which 
morphia habitués present. The author records some curious facts 
showing that children born of mothers who are addicted to the vice 
are affected in just the same way as if the drug had been „directly 
administered to them: they are in fact morphia habitués, and are 
liable to serious troubles as soon as they are separated by birth 
from the source of their constant supply. 

With regard to the intermittent fever to which Levinstein 
drew attention, Dr. Erlenmeyer believes that it has nothing to do 
directly with the morphia, but that it is due to the abscesses and 
other inflammatory conditions caused by the injecting needle. 

Nor does he consider that albuminuria results from the habit, 
nor yet from the discontinnance of it, except when the latter is 
suddenly effected, and produces delirium ; the albuminuria he then 
attributes to the delirium, and not to the withdrawal of morphia. 

In describing the symptoms produced by suddenly stoppin 
morphia, he draws particular attention to collapse, which dest 
is the only grave objection to this method of treatment. It is a 
very serious matter, and can only be remedied by an injection of 
morphia. 

In the ‘Lancet’ for June 25th, 1887, Dr. Oscar Jennings 
of Paris wrote a paper on “The Relief of the Morphia 
Craving by Sparteine and Nitro-glycerine,” and the praise with 
which he speaks of the effects of these drugs in the treatment of 
patients of this class must raise the hopes of medical men. For 
although a certain amount of relief may be afforded by one drug 
or another to those who are being broken of this habit, every one 
must allow that to produce anything like comfort during that 
trying period has been beyond the power of medicine. Oscar 
Jennings bases his treatment on sphygmographic indications. He 
desoribes an excessive vascular pressure, producing a “ plateau” 
in the pulse-tracing, as occurring with the withdrawal of the 
drag: to anemia, as represented by this contraction of vessels, he 
attributes the craving with its attendant horrors, and he gives 
sparteine and nitro-glycerine; which by 1emoving the “ plateau” 
produce complete relief. lt was therefore with some curiosity 
that we turned to Dr. Erlenmeyer’s observations on the pulse. It 
is true that he appears not to have used sparteine and nitro- 
glycerine, but he goes with great care into the condition of the 
pulse, and gives many sphygmographic tracings. The results he 
arrives at are precisely the reverse of those which Oscar Jennings 
records. He says, n fact, that during the period of abstinence the 
pulse-tracing shows paralysis of the vascular wall and diminished 
pressure; and that if an injection be then given, contraction of 
artery with increased pressure result. He then adds, that the 
pulse in those suffering from the morphia craving is not 
characteristic; sometimes its peculiarities are those described, 
sometimes they are not. 

In Chapter Ty. the diagnosis of the disease is fully considered, 
and the examination of the urine for morphia, which used to be relied 
upon, is now said to be quite unieliable. In the fifth chapter he 
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discusses the question of treatment. He discards the sudden 
system practised by Levinstein, hecause of the liability to sudden 
collapse which attends it. This, however, he allows is the only | 
disadvantage of the method in question ; atill, if this complication 
be anything but a most unusual one, it must prove a fatal objection 
to this form of treatment. 

The gradual method Dr. Erlenmeyer considers uncertain on 
acovunt of the constant supervision necessary to ensure abstinence 
from the drug, and he considers it farther undesirable because of 
the prolonged period of misery which it entails. Best of all, he 
says, is the rapid withdrawal of the whole quantity of morphia in 
from six tò twelve days. By this means are ensured certain 
success, absolate freedom from danger, and a short period of 
suffering. 

The author devotes many pages to the question of the treatment 
by cocain. His conclusions are—1l. That its use does stop the 
craving. 2. That this effect is very transitory, only lasting from 
10 to 25 minutes. 3. Cocain is a real substitute for morphia and 
not an antidote. 4. It should not be given, as its effect is so 
temporary and its use dangerous; moreover, there is great risk 
of developing a habit, “ Cocainiamus,” which is even worse than 
morphinomania. 

Chapters Vi. and VII. contain considerations with reference to 
prognosis, and to certain legal questions. Chapter VIII. gives. an 
account of fifty cases, and Chapter IX. a carefully compiled 
ct pee of the disease. ; - 

Dr. Erlenmeyer has handled the whole subject clearly, scientifi- 
cally, and practically, and has produced a work which can be 
warmly recommended to all who are desirous of knowing about 
the disease, or who require guidance in the treatment of its 
victims. , 

‘ Seymour J. BHARKEY. 


Abstracts of British and Foreign Journals: 


Current Nerve Anatomy and Physiology.—Titles and 
Indication of Contents of Papers which have appeared during 
the Quarter (Midsummer to Michaelmas, 1887). By Aex. Hu, 
M.D., Downing College, Cambridge. 


Human BRAN. 


1. Observations on the Brain of Man. MICHEL VON Lennossék 
(Anat. Anzeiger, 1887, No. 14, June 15). 


Three papers. 1. Description of a delicate white bundle on the 
outer side of each corpus albicans, already mentioned but not 
deseribed by Von Gudden, for which the author proposes the 
name Stria alba tuberis. It is derived from the descending pillar 
of the fornix. 2. A description of the structure of the corpora 
albicantia as studied in section by Weigert’s method. Dis- 
tinction of nuclei. 3. A new bundle on surface of the pons; 
Fasciculus rectus pontis. 


2. The Brains of Criminals (Parieto-temporo-occipital sur- 
face). Second memoir. Lor. Trxourmr (Luigi Battei, 
Parma, 1887, 14 plates). 


> 
CoMPARATIVE ANATOMY. 


3. Researches into the Structure of the Brain of Mysis 
Flexuosa, Mill. M. Korsuse (Ann. des Sciences 
Naturelles, Zool. t. ii. pts. 3 and 4). . 


Examined by means of sections in various planes. 


4, The Nervous System of the Opheliaciae. Dr. Wiru 
KÜKENTHAL (Jenaische Zeitschrift, vol. xx. hft. 4, p. * 
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5. Comparative Anatomy of the Nervous System of the 
Isopoda. E. Beanpt (Hore Soc. Entom. haye, 
t. xx. p. 245. Russian). : 


6. The Dipnoan Brain. Bort G. Wiper (American Naturalist, 
1887, p. 544, June). 


MORPHOLOGY. 


7. The Ontogeny and Phylogeny of the Torus Longitudinalis 
of the Mid-brain of Bony Fishes. RasL-RÜCKHARD 
(Anat. Anzeiger, 1887, No. 17, p. 549, August 1). 


The structure belonging to the mid-brain of bony fishes, and 
known as the Torus longitudinalis, is not homologous with the 
fornix or other constituent of higher brains, but is present in the 
brains of most vertebrates in a Seas form as an ependyma 
development. 


8. The Homologies of the Chorda Tympani in Lower Animals. 
Fror (Anat. Anzeiger, 1887. No. 15, p. 486, July 1). 


9. On the fate of the Muscle Plate and the Development of 
the Spinal Nerves and Limb plexus, in Birds and 
Mammals. Dr. A. M. Paterson (Quart. Journ. Micro. 
Sct, vol, xxviii. pt. 1, p. 109, Aug. 1887, pl. vii. and 


10. Note on the Ciliated Pit of Ascidians and its relation to 
the Nerve Ganglion and so-called Hypophysial Gland, 
and an account of the Anatomy of Cynthia rustica (?). 
Lian SHELDON (Quart. Journ. Micro. Sci., vol. xxviii. 
pt. 1, p. 181, Aug. 1887, pl. ix. and x.). 


The function of the ciliated pit is considered to be aeration of 
the brain, and, secondarily, it serves as a duct for the so-called 
hypophysial gland. The ciliated pit itself, however, is regarded 
‘as probably bomologous with the hypophysis of vertebrates, 
K which, according to this view, is an atrophied organ the function of 

which is lost. 
11. Morphological Value of the Lateral Nerve of Petromyzon. 
„Ou. Juun. (Bull. de PAcad. Roy. des Sciences de 
Belgique, t. xiii., No. 3). 
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Conclusion, that it is the remains of neural ridge (oréte neural), 
which explains ita relation with the vagus roots and the dorsal 
branches of the spinal nerves. ; i 


12. The Neurenteric Canal of Vertebrates. Kurrrer (Siés. d. 
Gesellech. f. Morph. u. Phys. Munich, 1887. II.) 


Critical summary of recent observations on development of 
fishes and amphibia. Conolusion, that the blastopore is the 
original anus of vertebrates, and that this relation is changed by 
the caudal extension of the central nervous system, leading to the 
formation of the neurenteric canal and secondary anus. Pro- 
bability that a stage existed in which the gut and the neural-canal 
had a common opening. 


18. The Morphological Significance of the Epiphysis (Pineal 
Gland) in Vertebrata. Cu. Jurin, Lille, 1887 (Bep. 
Bull. Sctent. de Lille). 


PuystoL0o¢y—-GENERAL. 


14. The effects of Total Anemia on the Brain and its Diverse 


parts, studied with the aid of Decapitation followed by . 


transfusions of Blood. Havem anp Barrer (Arch. de 
Physiologie norm. et path., vol. x. pt. 5, p. 1, July, 1887). 


A series of experiments in which the carotids of a dog were put 
into communication with a supply of blood, usually from a living 
horse, and decapitation of the-dnimal then effected. The trans- 
fused blood allowed to circulate either at the moment of decapita- 
tion or at varying intervals thereafter. Record of reflex and 
voluntary movements exhibited by the decapitated head. Their 
relation to the interval before transfusion commenced, é&e. 


15. Physiology of the Frog’s Brain (continued). Dr. Max 
E. J. Scupapmr (Pfltiger’s Archiv, July'26, 1887). 
e 


Series of 42 critical experiments testing statements of Goltz and 
Steiner with regard to the physiology of the frog’s brain, and 
necessitating certain emendations in their views. For, example, 
cireumstances are ennmerated under which the frog deprived of 
its cerebral hemispheres behaves like an intact frog, not exhibitin~ 
the total want of spontaneity and Will ordinarily ascribed to 


Author comes te general conclusion, that the nervous r 
i 
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shows a physiological segmentation corresponding to its morpho- 
logical disposition, each segment having certain functions peculiar 
to itself ¢o-perform: 


~ 16. Structure and Funotions of the Bruin. T. V. Ronon. 
(0. Winter, Heidelberg, 1887. 8vo. 39 pp.) 


SENSATION. 


17. Influence of Trigeminus Stimulation on the Touch and 
Temperature Sense of the Face. Vicror URBANTSCHITSOH 
(Pfliiger’s Archiv f. Physiologie, July 26, 1887). 


Having found that in cases of disease of the middle ear the 
neighbouring regions of the head are less sensitive on the diseased 
than they are on the sound side (for instance, the Eustachian 
tube is less sensitive to the passage of a sound), the author pro- 
ceeds to investigate the extent of these variations in sensibility, 
duration of after-sensation, &c. 


18. The Perception of the Direction of Sound by means of 
the Semiciroular Canals. W. Preyer oe Archiv, 
July 15, 1878). 


Impossible to give an outline of this paper within the limits 
of this index. 


19. The Sense of Smell in the Dog. G. J. Romanrs (Revue - 
Scientifique, 1887, August 13). 


Experiments to determine the extent of the power in the dog of 
recognising his master’s footsteps from amongst those of other 
people; odour belonging to the boot rather than to the person; 
insulation of boot from the ground by brown paper sufficient to 
mask the scent; anointing boot with oil of anise not sufficient; 
and so forth. £ 


20. Note on the Specific Energy of the Nerves.of Taste. 
W. H. Howstt, Ph.D., and J. H. Kastre, 8.B. (Studies 
Johns Hopkins’ Biol. Lab., 1887, June, p. 13). 


he authors have made use of a substance, para-brom-benzoic 
ride, which gives on the back of the tongue a pure bitter, 
the front of the tongue a sweet taste. At the tip of the 

a slight bitter usually precedes. the sweet teste. The 


538 ` ABSTRACTS OF BRITISH 


stimulation of different sensations in the two regions of the 

tongue, regarded as a proof of the existence of separate nerves for 

specific astes. ` . 
PrysioLoaiaaL Psrcno.oey. 


21. Sensation and Movement, Experimental Studies in 
Psychomechanics. Onanuzs Féré (Alcan, Paris, 1887). 


Introduction of measurement into domain of psychology. 
Study by means of dynamograph and ‘plethysmograph of the 
influence of sensations upon the statio force of thé individual. 
Influence of povition, gesture, &c., in suggesting ideas. Relation 
between the idea of movement and.movement. On account of their 
hyper-sensitiveness, hysterical persons are largely made use of in 
these experiments. Pessimism a result of dégénérescence and other 
philosophical applications, &o. 


Reaction Tas. 


22, Reaction Time for Action ard Inhibition, gathered from 
Observations of Dr. Onscuansky, Physiological Society 
in Berlin (Archiv f. Anat. u. aie Phys. Abth., 1887, 
p- 368). 
Hypnotism. 


23, Auto-suggestion in Hypnotized Subjects. N. CYBULSKI 
, (Phys. Ceniralbl., 1887, Sept. 3). 


- CORTEX. 


24, The meaning of Brain-fissuring. T. Smrrz (Toeplitz und 
Deuticke, Vienna, 1887. 8vo. 67 pp.). 


25. Oontiibution to the Morphclogy of the Island of Reil. 
`G. A. Guiiemra. (Christiania, 1887. Danish.) 


e 
LOCALISATICN. 


26: The Localization of Brain Disesbo. NormNacEL (Biol. 
Contralbl., Bà. vii. No. 13, Sept. 1). 


Historical and critical essay read at the Medical Congress 
Wiesbaden. Treats especially of the localisation of visual pe 
tions, and discusses the possibility of localising the- cortical 
in different portions of the visual area; leading to various f 
disturbance. 
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; 27. Eye-movements after Injury to the Nervous System. 
i K. Sztegruy (Orvosi Hetilap, 1887, No. 4, in Hungarian, 
‘Abs. in Phys. Oentralbl. 1887, Sept. 8). 


A beries of experiments upon the movements of the eyes which 

follow mechanical injury to various parts of the brain in rabbits— 

e particularly the medulla oblongata, mid-brain and cerebellum. 

Shows that compensatory movements of the eyes when the head 
is displaced still take place after destruction of the vermis. 


Corpus STRATON. 


28. On the Functions of the Corpus Striatum, and concerning 
& Basal Optio Nerve-root. L. Eprncee Os Med. 
Wochenschr., vol. 84, No. 26). 


Prruirary Bopy. 


29. A case of Persistence of the Hypophysial Canal (Anat. 
Ë Anzeiger, No. 16, July 15; 1887.) 


Found p. m. in a girl æt. 14. The canal opened 2mm. above the 
upper end of the pharyngeal tónsil (not into the bursa pharyùgea). 
It contained a cord of substance ae the apis body in 
constitution. i 

oe 


80.. The Mutual Relation between the Central Origins of the 
Eye-muscle Nerves. Nosspaum (Medizinische Jahrbücher, 


1887). 


Correction of Duval’s and Laborde’s results. Sections of braina 
of young cats stained by Weigert’s method in carmine. Abducena 
nucleus of each side sends a diffuse bundle of fibres to posterior 
longitudinal bundle, crossed relation of post. long. bundle with 
the root fibres of the trochlearis. No orossed relation with the 
oculo-motorius visible. 


MEDULLA OBLONGATA. 


31. Studies in the Innervation of Respiration (seventh com- 
munication); O. TANGENDORFF (Archiv f. Anat. u. Phys. ; 
Phys. Abth. 1887, p. 287). 


‘or formerly showed the existence of spinal reflex centres, 
iluded thata single respiratory centre in the sense of 
nosud vital does not exist. Contends that the complex 
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of centrea has no anatomical but only a physiological individuality. 
The article contains a critical résumé of recently published ex- 


periments and views, and shows how they harmonise with this 
theory. 


32. Facts showing thet it is because the Medulla Oblongata 
is the principal seat of Inhibition of Respiration that it 


appears to be the principal centre of Respiratory Move- $ 


ment. BROWN-SÉQUARD (Oomptes Rendus Soc. de Biol., Parts, 
1387, May). 


Contention that there is no such thing in the medulla 
oblongata as a neud vital, in the sense of a centre liberating 
respiratory movements. The cessation of respiration which follows 
injury to the medulla oblongata depends upon irritation of the 
inhibitory mechanism. Same standstill may be brought about by 
stimulating the trigeminus; &c., without injuring the medulla. 
In young animals section of the cervical cord does not prevent 
thoracic respiration. In some cases inhibition of respiratory 
movements does not follow injury to the region of the “ nœud 
vital.” 

38. Where is the Swallowing Reflex released? N. Wasstirerr 
(Zeitech. f. Biol. München u. Leipzig, 1887, p. 29, Sept.). 


Confirmation of the observation, that stimulation of supr. laryn- 
geal nerve induces act of swallowing, while section of the same 
nerve is without effect. That stimulation of the glosso-pharyngeal 
nerve has inhibitory effect. Determination of a definite area, in 
the roof of the rabbit’s mouth, touching of which is invariably 


followed by swallowing. This area loses its irritability when the 
trigeminus nerve is cut. 3 


34. Origin and Connections in the Medulla Oblongata of the 
Hypoglossal Nerve. P. D. Koou (Copenhagen, 1887). 


ORANIAL NERVES. | 


35. On the Functions of the Fourth Pair of Nerves. Hznzy Le’ 
~ (Lancet 1887, vol, ii. p. 9). 


Spinat Corp. 


36. The Posterior Nerve-roots, their Connections in t 
and Central Prolongation. W. Bronrerzw ( 
Anat, u. Phys. ; Anat. Abth. 1887, p. 126). 


e 
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Observations by Weigert’s and gold chloride methods of cords 
of fostuses and new-born children. Posterior root contains two 
kinds of fibres acquiring myelin sheaths at different times. Those 
which develop first are also the larger fibres. Most of them go 
into the ground region of Burdach’s column; a smaller number 
into the substantia gelatinosa. Of the smaller later-developed 

P fibres the greater number go into the posterior part of the lateral 
column, a few into subs. gel. Further conrse throughout the 
spinal cord followed. Larger fibres pass amongst the cells of 
Clarke’s column. Flechsig’s observation, that the fibres from 
Olarke’s column yo into lateral cerebellar tract confirmed. 


87. Sensory Nerves and Reflex Apparatus of the Spinal Cord 
(continued). K. Hiuisrtn (Archiv f. Anat. u. Phys. ; Phys. 
Abth., 1887, p. 806). 


Determination of the conditions under which reflex action can 
be obtained through the spinal cord of the frog. (1) By stimula- 
tion of the skin. Attempt at drawing up a scale of stimuli. (2) 
Secondary stimulation of the cut sciatic by means of a contracting 
muscle. Reflex cannot be obtained by rheoscopic stimulation with 
a nerve. (3) Double muscle reflex and ieflex routes in cord. 
Attempt to prove that the impulse has the choice of a higher and 
a lower path across the cord. Upon the path selected depends 
the latent period and height of contraction. 


SPINAL GANGLIA. 


88. f'The Physiology of the Spinal Ganglia. Max Josea 
! (Archie J. Anat. u. Phys.; Phys. Abth., 1887, p. 296). 


Expeiiments after the Wallerian method already recorded in 
Virchow’s Archiv (cf. ‘Bram’ for July, this index). The notablo 
result of these experiments is the discovery, that there is a partial 
degeneration of the portion of nerve attached to-the spinal when 
the root is out either proximally or distally to the ganglion. Also 
that when the 100t;is cut prgximally to the ganglion a portion of 
the root stump remains intact. Conclusion, that a certain number 
of fibres between the periphery and the cord pass through the 
t ganglion without union with its cells. Criticism of current 
ws as to the constitution of the ganglion. 


Brinar Roots. 


. Anatomical Investigation into the Spinal-roots of Man. 
Dr. Eexxst SLEMERLING Cee Berlin, 1887. 8vo. 
pp. 32, 2 large plates). 
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A purely anatomical study of the constitution of the nerve- 
roots, especially with regard to the character of the fibres of which 
they are composed. The relative numbers of small and large. 
fibres in both roots of each nerve. Their grouping and mode of 
development of the broad fibre», the largest are fuund to be those 
which have the longest extra-spinal course. 


SYMPATHETIC SYSTEM. _ ee 


40. The Ciliary or Motor-oouli Ganglion and the Ganglion of 
the Ophthalmicus P:ofundus in Sharks. J. Beard (Anat. 
Anzeiger, 1887, No. 18, August 15th). 


The ciliary ganglion is by sume regarded as belonging-to the 
sympathetic system, by others it is looked upon as a pesterior root 
ganglion. The object of the present paper is to clear up this 
uncertainty, which is due to the fact that, during the development 
of lower vertebrates, the ganglion on the ophthalmicus profundus 
branch of the fifth is conspicuous, and therefore mistaken for the 
ciliary, whereas in mammals it is fused with the Gasserian. The 
ophth. prof. ganglion belongs to the root ganglion series, while the 
ciliary is a portion of the sympathetic system. ~ 


41. Anatomy of Ciliary Ganglion and Vagus Nerve in 
Selachians. Onopi (Physiological Society in Berlin) (Arch. 
J. Anat. u. Phys.; Phys Abth. 1887, p. 857). 


42, Processes of Nerve cells in Heart-ganglia. Nuxrra 
Lapowsxy. Communicated by Prof. O. Arnsremn (Archiv 
J. Mikro. Anat., 1887, p. 609, pl. xxxviii). 


Gold chloride and formio acid 10%. Frogs and rabbits. Rela- 
tion of nerve-cells to nerve-fibres on the one side, and muscle- 
bundle on the other described and figured. Various forms of uni-, 
bi-, and multipolar-celis, or of the former with spiral fibre. 
Definite observation of the connection of cell processes with the 
musculature of the auricle. 


43. The Nervous System and Animal Heat. Ox. Ricuer 
(Revue Scientifique, 1887, Sept. 17th). Popular résumé, 


44. The Relation of the Brain to the Stomach. Bu. HL 
(Karow, Dorpat, 1887. 8vo. 81 pp.). 


45. The Significance of the Nervous System for the 
E. Seurwa.p (Fischer, Tend, 1887. 8vo. 88 p 
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46. Studies in the Central Destination of the Vaso-motor 
Nerve-routes. K. HELVEG (Kjobenhavn, 1887. ‘8vo. 
5 Danish.) 7 


HisroLoeY. 


47. Histological Alterations in the Central Nervous System 
in Experimental Rabies. Gozer (Arch. Ital. de Biol., vol. 
viii., fasc. iL, p- 192). 


Deals with kasoni changes in the nucleus of nervous, 
epithelial and neuroglial cells, and also appearance in nerve-cells 
of peculiar nuclear mass. 


48 On the Histology and Function of the Mammalian 
Superior Cervical Ganglion. W. Hur Wmr, M.D. 
(Journal of Physiology, vol. viii. pt. 2, p. 66, pl iii.). 


Account of the variations in size of the superior cervical ganglion 
in man and comparison with mammalia. Description of its histo- 
logical elements. Attention particularly called to great frequency 
in man, and to less degree in monkeys, of pigmentary degeneration 
and atrophy of its cells. This change regarded as “normal” and 
unassociated with disease. 

49. Degeneration and New Formation of Medullated Nerve- 


Fibres. GIUSEPPINA OATTANI (Archivio per le Scienze Medichi, 
Turin). 


Treats of the histological changes which lead to the first forma- 
tion of a nerve filament after section from the central system, and 
of its farther acquisition -of a medullary sheath. 


50. Minute Anatomy of Teleostean Brains. R. Fosarı (In- 
ternat. Monatschr. f. Anat. u. Hist., vol: iv., Nos. 7 and 8, 
p. 275, pl. ix—xi.). 
e 


Brains hardened in Muller’s fluid and osmic acid. Detailed 
description of the hisdological elements occurring in the cere- 
bellum, valvula cerebelli, and optio lobes. 


51. Nerves in Epithelium. Dr. S. Faes«en (Virchow’s Archiv, 
1887, Sept. 1). 


‘ism of observations hitherto recorded. Original observa- 
` comparison of results with gold chloride and osmic acid. 
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Demonstration of the connection of cells of rete Malpighi with 
one another by means of filaments (feine faden). Relation of this 
intercellular network to the nervous functions of epithelium. 
Theory with regard to the histological differentiation of epithelial 
cells into nervous and supporting elements. 


52. Golgi’s Researches into the Minute Structure of the 
Central Nervous System. Konuiccer (Anat. Anzeiger, 
1887. No. 15, July 1). 


Results of examination of certain preparations submitted by 
Golgi. Controverts Golgi’s conclusion, that the protoplasmio 
processes of the nerve cells are not of a nervous nature. Calls 
attention to the importance of Golgi’s discoveries ‘as to the com- 
plicated constitution of the plexus of fine processes and the, 
number of elements entering into it, and confirms his observation 
of the origin of medullated nerves in the grey matter by direct ` 
association in the plexus of protoplasmic processes. 


DEGENERATION. 


53. Ascending and Descending Nerve Degeneration. Fxropor 
Krause. Phys. Society in Berlin (Archiv f. Anat. u. 
Phys. ; Phys. Abth., 1887, p. 870). 


54. Degeneration of the Optic Nerve and Chiasm. Jutius 
Micon (Bergmann, Wiesbaden). 


Brain Wriagat. 


55, Weight of Pranzini’s Brain (Revue Sci., 1887, Sept. 5), 
1280 grammes. : 


CincuLaTiom 


56. Variations in the Development of i Brain-vessels, their 
Physiological and Pathogenetio Relation. Dr. L. 
LówENFELD (Archiv f. Psychiatrie, xvii. pt. 3, p. 819). 


Great variation in the relation of arterial calibre to br 
weight. Difference in the calibre ofthe two carotide 
frequently in favour of the left; possibly associated w 
frequent preponderance of the left hemisphere. 
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57. Methyl-blue Staining as a Histological Method. ARNSTEIN 
" (Anat, Anzeiger 1887, No. 17, p. 651, Aug. 1). 


For nerve tissues; using picrocarmine or picrate of ammonia as a 
fixing agent. 


Current Nerve Anatomy and Physiology.—Titles and 
Indication .¢f Contents of Papers which have appeared during 
* tho Quarter (Michaelmas to Christmas 1887). By Arex. HILL, 
M.D., Fellow of Downing College, Oambridge. 


ANATOMY. 


1. Brain of Man in its intimate relations and connections, 
BEouTEREw (Archives Slaves de Biologie, iv. 1, July 1887). 


. Contains an account of- the connections of the various nuclei 
of grey matter in the cerebral axis, as determined by recent 
researches. 

COMPARATIVE ANATOMY AND MorpHoLoey. 


2. Nervous System and general Morphology and Olassification 

of the proso-branchiate Gasteropods. E. L. Bouvier 

. (Annales des Sciences Naturelles, 1887, vol. iii. pp. 1-336, 
plates 1 to 14, to be continued). 


8. Nervous System of Gasteropods (type Aplysia). Lacazz 
Dururens (Comptes rendus Acad. des Sciences, Paris, Nov. 
21, 1887). 


4. Electrical Fishes, part 1, Malopterurus electricus. Farrson 
- (Leipsic, 1887. Veit & Oo. Folio, 90 pp., 12 plates). 


5. The Metamerism of thp Head and the Vertebra Theory of the 
Skull. Gzounsaur (Morph. Jahrbuch, xiii. 1, Nov. 1887). 


e 
GENERAL Puysrotogy. Duatrry. 


6. Duality of the Brain and Spinal Cord, as shown by the fact 
that Anmsthesia, Hyperesthesia, Paralysis and various 
states of Hypo and Hyperthermia due to Organic Lesion 
of the Cerebro-spinal Centre, can be transferred from 
one side of the body to the other. Brown-Ségquarp 

Comptes rendus Acad. des Sciences, Paris, Oct. 17, 1887). 
2 N 


a 


. 
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First of a proposed series of communications, demonstrating that 
each half of the brain and spinal cord can serve for all the functions 
of both sides of thesystem. For example, section of one side of the 
base of the brain leads to anesthesia of the opposite leg and 
hypereesthesia of the leg of the same side. Subsequent section of 
the opposite side of the dorsal cord leads to a reversal of these 
sensory disturbances. If the internal capsule on one side is cut, 
followed by section of the. opposite side of the dorsal cord, the 
result is the same as in last experiment. Section of the right 


cerebral peduncle produces paralysis of the left side. « Section of. 


the right half of the medulla, above the crossing of the pyramids, 
transfers the paralysis to the opposite side. In the frog, seotion 
of the left cerebral hemisphere produces loss of power on the right 
side and increased force on the left. Subsequent section of the 
right cerebral hemisphere restores the equilibrium. Hvidence of 
the same kind is adduced with regard to body temperature. 


_ 7, Researches into the two Fundamental Principles of the 
doctrines received with regard to Cerebral Duality in 
voluntary movements. Brown-Siquarp (O. R. Acad. 
Sci., Nov. 7, 1887). 


Section of right anterior pyramid, and then stimulation of its 
fibres, is almost always followed by movement of the right leg. 


The same movement results if the stimulation is at the level of the ` 


decussation. Conclusion, that each motor region acts on both sides 
of the body, and that each half of the base of the brain conducts 
fibres from both motor zones. 


CEREBRAL PHYSlOLoey. 


8. The Brain and Cerebral Activity from the Psycho-physio- 
logical point of view. Hurzen (Paris, J. B. Bailliére, 
1887). 


A popular explanation of recent adfances in psycho-physic« 
Starts with the proposition, that thought necessitates chemi 
action (metabolism) of brain tissue, and that therefore it is a f 
of motion comparable to muscular action. Infers that 
` psychic act is a transmission or modification of an external i 
Tilustrates the proposition by experiment. Explains ’ 
time.” Shows that it is longer with: children than ` 
with boys than with girls, but after adolescence less * 
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in women. External exhibition of cerebral activity in increased 
temperature. Latter part of the book deals with philosophical 
deductions. Discusses the question of free-will and consciousness, 
and shows the limits within which they are reconcilable with the 
mechanical definition of thought as a redirected sensory impulse. 


9. Physiological Psychology. Burar, trans. from Italian into 
French by Mouton, revised by the Author (Paris, 
Alcan, 1888). 


10. The Motor Functions of the Brain and Cerebral Epilepsy. 
Franox (Paris, 1887, 8vo. 571 pp.). 


11. The Time it takes to Think, J. MoK. OATTELL (Nine- 
teenth Oentury, Nov. 1887). 


A popular exposition of the objects and possibilities of time 
measurements as applied to psychio actions. 


REFLEX AcTioN—KNEE-JERE. 


12. The Variations of the Normal Knee-jerk, and their 
relation to the Activity of the Central Nervous System. 
LOMBARD (American Journal of Psychology, vol. i. No. 1, 
pp. 5-71, Nov. 1887). 


A series of experiments made under favourable conditions as to 
position of the body and regulation of the force and place of 
incidence of the blow. Knee-jerk shown to be exceedingly 
susceptible to alteration in force under the influence of external 
conditions. Depressed by hunger, fatigue, enervating weather 
and sleep. Reinforced by any condition which increases the 
activity of the central nervous system, by irritation of the skin, 
voluntary action, exciting the attention, music, dreams, &e. 


REFLEX Å oTron—RESPIRATION. 


13. Respiration Gentre in Medulla Oblongata and the Oon- 
ditions of its action. Lozwy (Berliner Phys. Gesellsch. 
Archiv f. Anat. w. Phys. 1887, Hft. v.). 


14. Respiratory Reflex from the Nasal Mucous Membrane. 
, SanpMann (Berliner Phys. Gesellsch. Arch. f. Anat u. 


Phys. 1887, Hift, v.). 
2yn 2 
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Cortex ANATOMY. 


15. Morphology of the Island of Rei. Guupsena (Anat. 
Anzeiger ii, 21, Oct. 1887). 


The island of Reil appears on the outer surface of the lateral 
ventricle, as an elevation at the bottom of a slight hollowing, at 
the third month, after the olfactory bulb has made its appearance 
as a button-like out-growth. Paper contains, in addition to account 
of development, an account of the form assumed by the island in 
such mammals as possess it. 


Correx PuystoLoey. 


17. Oortex-Field of the Facial, and its Connections in the Dog 
and Rabbit. Exner and Payers (Pfluger’s Archiv, xli. 
T and 8, p. 849, Nov. 22, 1887). 


Anesthesia was induced by subcutaneous injection of morphia, 
followed by intravenous chloral. In one case narcotism was very 
superficial, and in another case morphia only was used, and yet 
only crossed action obtained even with the strongest stimulus ; 
same-sided and crossed action at the same time were very rarely 
obtained. In the dog the area for the facial nerve lies in the 
gyrus lateral to the sigmoid. It was noticed that stimulation of 
the dura mater gave tise to a reflex contraction of the orbicularis 
on the same side. This could be obtained over the whole convexity 
‘of the brain, but most easily from the anterior part. The reflex 
was often induced when breaking the skull. In the rabbit, 
stimulation of one side of the cortex produced without exception 
movements of both sides of the face. This was not prevented by 
section of the corpus callosum, nor by dividing the pons, nor by 
destroying the opposite cortical centre. Section of the medulla, 
however, stopped it at once, and it is hence inferred that there is 
total crossing for the facial nerves in the medulla. 


CORTEX. 


16. The Homology of the Fissura Paristo-occipitalis 
Carnivares. Max Freson (Leipsic. 1887, Engel 
4to, 15 pp., 1 plaie). 


18. Physiology of the Brain. Munk (Real-encye 
Heilkunde). 
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Contains an account of the physiology of the cortex, expressed 
in terms consonant with the author’s well-known views, and also 
an account of the bibliography of the subject. 


19. Further Minute Analysis by Electric Stimulation of the~- 
so-called Motor Region of the Cortex Cerebri in the 
b Monkey (Macacus sinicus). OmarLes E. Besvor, and 
Vioror Horsey (Proceedings of the Royal Society, xliii., 

No. 258, issued Oci. 1887). 


This papèr, being but a brief abstract of one about to appear in 
the Transactions, can hardly be further analysed for this index. — 
The region investigated comprised the gyrus coursing in front of 
the precentral sulcus for its whole length; the posterior third of 
the middle frontal convolution ; the posterior half of the superior 
frontal; upper end of the ascending frontal; and the whole of the 
ascending parietal, except the lower half of its anterior border. 
Head and eyes are turned to the opposite side on stimulating 
within the broad zone in front of precentral sulcus, and including 
the posterior half of the middle and superior frontal conyolutions 
as far as the margin of the hemisphere. Lower limb region 
inoludes the posterior fifth of the superior frontal, upper third of 
the ascending frontal, and the upper third of the ascending 
parietal. Upper limb region inoludes the middle of the ascending 
frontal, reaching into the middle frontal and extending upwards 
slightly into the superior frontal, and backwards over the lower 
two-thirds of the ascending parietal as far as tho intra-parietal 
sulcus. An account of the “march,” &., will appear in the full 
paper. re 

Corpus CaLLosum. 


20. Absence of the Corpus Callosum in the Human Brain 
(continued). Kausmann (Arch. f. Psychiairie, xix. 1, 
p. 229, plate 2, 1887). 










Further details witheregard to case already reported (of. this 
index for last quarter). Conclusion that the tapetum, which 
ways up to this time has been considered a part of the corpus 
um, has nothing to do with it, but belongs in reality to the 
jor longitudinal fasciculus. This case is regarded as one in 
he corpus callosum has never commenced to develop owing 
phalus internus. Second case in which the corpus 
as totally destroyed by an embolism originating in an 
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aneurism of the arteria corporis callosi dextra. Subject was a 
man 45 years old. There were no opportunities of examining 
the patient’s condition before death. As in the first.case the 
internal capsule revealed no traces of change, even to microscopio 
examination, es the result of the total destruction of the corpus 
callosum. 


Orrro THALAMUS AND Corpus STRiATuM. ° 


21. The Four Cerebral Heat Centres. Izaao Orr and Wium 
8. Carter (Therapeutic Gazette, Sept. 15, 1887). 


The skull being trephined, a fine instrument was passed through 
the brain tissue to the region, puncture of which was desired. The 
wound was washed out with corrosive sublimate and closed with 
sutures, the animal being then allowed to run about. Injury to 
various regions about the optic thalami and corpora striata, but 
particularly, (1) in front of and beneath the corpus striatum, (2) 
the parts on the median side of the nodus cursorius, (3) the parts 
about Schiff’s crying centre, (4) the anterior end of the optic 
thalamus, are followed by a rise in temperature lasting for several 
days, and not accompanied by increase in respiration, pulse-rate, or 
blood pressure. 


Optic THALAMI. 


28, The Significance of the Optic Thalami as deduced from 
Experimental and Pathological Data. Buowrmrew 
(Virchow’s Archiv, vol. 110, part 1, pp. 102-154, Oct. 8; 
continued in part 2, pp. 822-366, Nov. 1887), 


Critical summary. General conclusion, that the optio thalami 
have a prominent rôle in the reception of sensory impressions, and 
are the seats of complex reflex actions. 


22, The Minute Structure of the Corpus Striatum and Optic 
Thalamus. Marom (Rivista speriment. di Freniatr., eto., 
1887, zii., p. 285). 










The nerve cells in these organs are soattered throughout 
ground substance and not grouped, nor are their lang axes arran 
in any partioular direction. In the nucleus caudatus they have 
of 15-20 u. In the nucleus lentioularis, 80-50 u. In the th 
they are somewhat larger. All the cells have a asin 
process and numerous protoplasmic processes. The ne 
either passes into a medullated nerve, or loses its indivi 
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breaks up into a plexus; the first type is more common in the 
optic thalamus, the second in the corpus striatum. Fibres from 
orus cerebri and from corona radiata go into both ganglia. These 
results are obtained with Golgi’s method (bichromate of potassium 
and nitrate of silver). 


Pregan GLAND. 


24, Structure of the Pineal Gland. Cironmı (Riv. speriment. di 
Freniair. e di Med. leg., 1887, xii., p. 364). 


The author is unable to find any nervous structure in this body 
with the exception of its vaso-motor nerves. 


CEREBELLUM. 


25. The Nuclous Dentatus of the Cerebellum. Sacozzi (Rivist. 
aperiment. di Freniatr., &o., 1887, xiii., p. 93). 


The development of this nuoleus increases as we ascend the 
mammulian scale, it being much more important in man than in 
animals. Using Golgi’s method, the author finds in it cells be- 
longing to each of Golgi’s two types, “ motor” and “sensory.” 


26. The Cerebellum of the Frog.. Wuassak (Archiv f. Anat. 
u. Phys.-~Phystol. Abth. 1887, Supplement, Dec. 8). 


Brain hardened in sublimate solution, or bichromate of potassium 
and sulphate of copper. Series of sections made either in paraffin 
or between layers of celloidin, stained with Weigert’s hematoxylin 
or with Gaule’s method. Author claims to be able to trace into 
cerebellum the several sets of fibres which connect it with the 
rest of the cerebro-spinal axis, (1) Posterior-column fibres without 
crossing to upper part. (2) Lateral-column fibres, partly crossed 
and partly uncrossed. Uncrossed to under part, crossed to middle 
part. (3) Fibres from optic lobes for the most part cross over to 
opposite side of middle part; a few go to deepest layer of same side. 
(4) Orossed (outer) arcuate fibres to the middle part of opposite 
side. (5) Direct (ifner) arcuate fibres with posterior column 
fibres on same side. (6) Fibres from pars pedunoularis of optic 
obes to deepest part of opposite side. (7) Commissural fibres with 

posterior column fibres, uncrossed. 
istologically, the nuclei of the nuclear layer are identical with 
f the medullary sheath. The nuclear layer arranges for its 
g up. The axis-cylinder of the nerve goes to a basal 


552 ABSTRACTS OF BRITISH 


process of a Purkinje cell The medullary sheath forms its 
‘capsule. Both are continued into the molecular layer by the 
branching processes of the Purkinje cell. There is, in the frog, 
no limitans interna. Confirms Beevor in all points, but unable 
to recognise any connections of branching processes of Purkinje 
cells, or arrangement of nerve fibres indicative of a centripetal 
connection. 
i ‘Crammat Nenves—Factat. 

28. The Nuolear Origin of the Orbito-Facial. MxNDEL (Neur. 

Oentralbl. No. 23, Deo. 1, 1887). Sr 


Both in cases of cerebral apoplexy, and also in bulbar-paralysis, 
tho -orbicularis palpebrarum commonly escapes, while the other 
muscles innervated by the facial nerves are paralysed. It is 
usually stated that the cortical centre for the former muscle lies 
in the inferior parietal lobule, while the centres for the other 
muscles are situated in the inferior third of the ascending frontal. 
Author makes use of Gndden’s method. OGoncludes that in 
rabbits and guinea-pigs, the orbito-facial has its nuclear origin in 
the hinder part of the centre for the oculomotorins, which 
probably also innervates the levator palpebreo superioris. 


OrnantaL Nenves—Tumep, &c. 


27. The Crossed Relation beween the Central Origins of the 
Bye-Muscle-Nerves. Nusssaum (Wiener Med, Jahrb. 
1887. II). 


29. Facial Nerve in the Domestic Cat. T. B. STOWELL E 
American Phil. Boc., xxiv. p. 8, 1887). ° 


OrantaL NERvEs—Vaaus, 


30. On the Physiology of the Heart of the Snake. Mums 
(Jour. Anat. and Phys., vol. xxii. pt. 1, Oct. 1887). 


In the snake both vagi are effestive—etimulation leads after- 
wards to increased force and frequency of beat, or to the former 
only, and according to the law of inverse proportion previously 
announced by the writer. During vagus-arrest the sinus an 
auricles are inexcitable. 


81. Action of the Vagus upon the left side of the 
Pawiow (Archiv f. Anat. u. Phys. Phys. Abth 
Part 5, Deo. 8). $ 
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CRANIAL Nernves—Sprnan ACCESSORY. 


32.. Origin and Central Course of Nervus Aocessorius 
Willisii. Ders (Allg, Zeitschr. f. Psychiatrie, xliii. 
p. 453, 1887). 


Studied by means of a series of sections in human embryo, and 
also in two rabbits in which the nerve was cut six weeks before 
death. The nerve in its central course.can be recognised by the 
great size of its fibres (15 p.). Absence of the nerve fibres was 
, associated with the absence of segmental groups of large multi- 
polar nerve cells (80 to 40 ».). The cells lie in the medulla in the 
midst of the anterior horn, and incline outwards as the group 
descends thé cervical cord. At O. 4. they lie on the side of the 
anterior horn, at O. 6. at the base of the lateral horn. Above, they 
shade off into the vagus nucleus. 


Nerve ENDINGS. 


83. Changes in Nerve Endings during Inflammation. 
- Grossmann (Mitth. aus dem Embryol. Inst. Wien. 
Nov. 1887). 


Experiments carried out on the thick skin of the duck’s beak, 
which, as is well known, is very rich in Herbst and Grandry 
corpuscles, and Merkel’s touch-cells. Inflammation was induced 
by mechanical destruction of the skin. Consequent changes 
consisted, for the most part, in transudation between the nerve 
endings and surrounding tissues, followed by various minute 
alterations. 


34. Motor Nerve-endings as seen in Oross-seotion and in 
Section-series. Kümne (Verhandl. des Natur. med. 
Vereins zu Heidelberg, vol. iv. p. 1, 1887). 

(d 


35. The Nerveendings in the Electric Organ (second article), 
Krause (igternat. Monatschrift f. Anat. und ‘poe vol, 
iv. 1887). 


Continuation of memoir ee in the same Journal, vol. iti. 
85, 1886. 

imals examined—Torpedo jpallotas and also for pseudo-cleotric 

ja asterias and other Selachians. As is well known, the 

organ arises from the modified striated musculus con- 
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strictor arcuum branchialum superficialis. The paper deals more 
especially with the minute structure and development of the 
curved fibres (bogen-fasern). A trace of cross-striation is recog- 
nised in them. In the smallest embryos they are merely 
granular; later on, they exhibit a fine cross striation and also 
longitudinal fibrillation. Differentiation between nerve fibre 
and muscle fibre then appears. Ventral half of fibre outgrows 
dorsal; becomes multinucleated, and expands transversely into a 
plate; the nerve fibre which enters it ventrally is carried to one 
side. It is possible to follow the development of the arched fibres 
from the striated muscle fibrille to the complete electric lamella . 
of the adult animal. i 


DEGENERATION. 


36. Secondary Degeneration of the Orus Cerebri. BEonTEREW 
(Arch, f. Psychiatrie, xix. 1. 1887). ; 


Records the symptoms during life and autopsies of three cases. 
Among other points of interest the first case exhibited atrophy of 
the substantia nigra Soemmeringii, which the author associates 
with atrophy of the corpus striatum. In the third case there was 
hypertrophy of the substantia nigra, and an unusual development 
of the corpus striatum. 


REGENERATION. 


87. Lectures on Injuries of the Nerves: delivered at the Roy. 
Coll. of Surgeons. Bowrsy (The Lancet, 1887, vol. i. 
pp. 863, 921, 968, 1021, 1121; vol. ii. p. 58, 99). 


NeEgvze OonDucrion. 


88. Conduction by Nerves in both Directions. Kocus (Biol. 
Ceniralbl., Nov. 1, 1887). 


es 


Criticism of the results said to be obtained by Paul Bert, by 
grafting the tip of rat’s tail into the celftlar tissue of its own 
back. It was stated by Bert that the abnormal tail acquir 
sensation in the course of some months. Kochs has repeated 
experiment upon forty rats, in thirty cases with satisfac 
healing and adhesion of the new tail. In no case, howeve 
there a return of sensation during the eight months that 
the animals were under observation. 
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Nerve Musoiz Psaysiowoey. 


89. The Stimulus Action of Stéhrer’s Machine. @RÜTZNER 
(Pfliiger’s Archiv, xli. 6, Oct. 17, 1887). 


40. Ohemical Nerve-Stimulation and Action of Salts. Lomsure 
(Pfliger’s Archiv, xli. 7 and 8, Nov. 22, 1887). 


41, The Tiring of Nerves. Hunzex (Arch. des Sciences phys. et 
| > natur. 1887, Sept). 


Finds that, contrary to usual belief, when a muscle has been 
tetanised for a long time until it no longer reacts, the nerve- 
endings are functional, although the nerve trunk is tired out. 


SYMPATHETIO SYSTEM. 


42. The Central Course of Vaso-motor Nerve-paths. HELWEG 
(Archiv f. Psychiatrie, xix. 1, pp. 104-182, 1887). 


Studying sections of the cords of lunatics, the author believes he 
has discovered in the upper part of the cord a triangular tract 
which is very probably vaso-motor. The triangle lies just at the 
junction of anterior and lateral columns, with its base on the 
periphery and the apex reaching half-way to the anterior horn. 
It stains strongly with carmine. The fibres are exceedingly 
“slender (1'5 to 2 p.), with the exception of a few scattered large 
ones. The author traces the triangular tract upwards through the 
lateral region of the medulla, the “ oval” tract of the tegment, the 
superior olive, the fillet, &o. 


43. Action of the Excised Mammalian Heart. Water and 
Rew (Phil. Trans. Royal Society, 178, pp. 215-256; 
issued Oct. 8, 1887. Read Dec. 16, 1886). 


Minute analysis of the alteration in form and electro-motor 
changes in the exciged mammalian heart, and comparison of these 
phenomena with those hitherto obtained for the frog’s heart. 
Spontaneouse beats were observed for a much longer period than 
usually supposed—in the rabbit’s heart as long as seventy-two 

inutes after excision. Owing to the enormous retardation in the 

tion, an analysis of the phases of contraction, impossible in the 
in situ, can be made after it is exposed. Conclusion, that 
yregularity in tho sequonce of changes in the contracting 


oe 
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mammalian heart, as compared with the i of the frog, ne 
be explained by supposing that, in the former cage, conduction 
ocours along intermuscular nervous channelg,'in the latter case 
along muscular: channéls.’ With regard to the ° ‘electro-motor 
phenomena, for example, it was found that there - was not an 
invariable diphasio variation as in the frog's heart, but that the 
movements of galvanometer-and electrometer-indicate a mono- 
phasio variation, negativity predominating either at the apex or 
the base. A monophasic variation shows a simultaneity of action, 
whioh is diffcult.to understand apart from nervous condugtion and 
co-ordination, 


44, The Innervation of Blood-vessels. Przrrowsx1 (Centralbl. 
J. Physiologie, 1887, p. 454, Deo, 10). 


Experiments upon the antagonistic effects, upon the vessels of 
the tongue, of stimulation ofthe hypoglossal and lingual nerves. 
Determination of influence of temperature upon the contracting 
action of former nerve and dilating action of the latter. 


45. Action of Sympathetic on Bird’s Pupil. Jesorow 
(Pfliger’s Archiv, xli. 7 and 8, p. 326, Nov. 22, 1887— 
plate v., showing dissection). 


In birds, stimulation of the region in which the first cervical 
ganglion lies, even after death, is followed by alterations in the 
pupil, Stimulating soon after death, or nearer to the beak, causes 
contraction, Stimulating some time after death, or on the side 
away from the beak, causes dilation. Seeing, however, that direot 

. stimulation of the region, or stimulation of the region after the 
first cervical ganglion has been taken away, produces the same 
effect, it. is clear that the sympathetic system has nothing to do 
with it. No effect can be obtained afteg the fifth nerve has been 
cut at its exit from the temporal bone. 

Physiologically, the cervical sympathetic gf birds differs alto- 
gether from that of mammals, inasmuch as it doos not determine 
dilation of the pupil. The form of the inter-tramsverse canal 
varies very much among birds. In the hen it is well closed. In 
the turkey it consists only of rings. 

The sympathetic in birds has nothing to do with movement 
the iris, but contains vasomotor fibres for the skin of the neck 
head, the conjunctiva and eyeball. : 
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` 46, “on: ‘the Aokosi of Muscarin upon the Heart; and. on the 
‘ -` Bleotrical Changes in the Non-beating Cardiac Muscle 
i “brought” about, by stimulation’ of the Inhibitory and 
Augmehtor ° Nerves. W.-H. Gasket (Journal of 
“Physiology, vol. viii, No, 6, p. 404, Deo. 1887). 


Introduces a ‘new maod. into the study of the physiology of 
the heart, and particularly the, study of the action of poisons upon 
that organ. The author had already found that, if in making a 
first Stannius section the coronary nerve was left uninjured, 
stimulation of the vagus nerve during the period of quiescence, 
although it produced no visible effect, was yet’ acting upon the 
heart, for it affected the character of the contractions of the 
auricle when it again began to beat. He investigates the electric 
condition of the quiescent auricle, and finds that stimulation of the 
vagus is accompanied by an electrical change of an opposite sign 
to that which accompanies contraction. Muscarin is supposed to 
stop the heart by stimulating the vagus endings, but Gaskell 
finds that muscarin does not produce this electric change. After 
muscarin has brought the heart to a standstill stimulating the 
vagus produces the electric change already noticed, even when a 
mechanical or chemical stimulus is used. Muscarin therefore 
~ depresses the motor activity of the heart. The saugmentor 
(sympathetic) nerves produce an electrical change of the same 
sign as that which accompanies contraction. The two nerves 
therefore, when unable to show their action upon the heart by 
changing its form, still produce opposite electrical changes. 


Histoioey. 


47, Nervi Nervorum Periphericorum. Prus (Archives Slaves 
de Biologie, iv., 2 Sept. 1887). 


Ehrlich discovered that methylene blue, injected into the veins 
of a living animal, has a great affinity for fine non-medullated nerves, 
colouring the terminations of such sensory nerves as the gustatory 
and olfactory ; also the nerves of plain and cardiao muscle fibres. 
The author finds that, when he makes use of this method, fila- 

euts appear in the sheaths of nerve trunks, taking an oblique or 

verse course with regard to the fibres contained in the nerve, 

pposes that the presence of these nervi nervorum accounts 

ə spots of local tenderness in the course of nerve trunks in 
a ; 
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48. Stracture of Nerve Fibres. Soururrerpeoker (Archio f. 
Mikroso, Anat. xxx. 3, pp. 485-494, 1887, Oct. 1). 


Boveri having suggested classification of nerves into, (1) seg- 
mented peripheral medullated, and (2) unsegmented peripheral non- 
medullated and central medullated nerves, Schiefferdecker directs 
attention to this point, and finds distinction does not hold. Old 
classification into, (1) medullated, (2) non-medullated. Discovery 
that axis cylinder is surrounded by an exceedingly delicate elastic 
“rind.” Conclusion, that all medullated nerves, whether central 
or peripheral, exhibit Lantermann’s and Renvier’s segmentation in 
the living fibre; watery coagulable substance between segments; ` 
reagents penetrate between segments; myelin sheath has no 
proper nuclei; all central fibres supported by glia substance; 
white peripheral fibres have connective tissue investment of 
Schwann’s sheath, which has its own nuclei and does not vary in 
thickness at Ranvier’s nodes; axis cylinder is uniform in thickness, 
and not segmented; within its elastic sheath (“rind”) is con- 
tained very fluid watery albumen, in which it is possible but not 
probable that fibrille lie; when coagulated it shrinks away from 
the medulla; the periaxial space being filled with lymph, a coagu- 
lum layer (gerinnselscheide) breaks off the axis cylinder; Fromann’s 
lines lie in this coagulum layer; it has nothing to do with the 
axis cylinder rind. Weigert’s hematoxylin stains different elements 
according to the chromium salt used in hardening. 


HistoGENESIS, 


49. Cell Division in the Central Nervous System. MERK 
(Denkechrifien der Math. Naturw. Classe der K. Acad. 
in Wien, liii. Also separate Publ. Karl Gerold’s Son, 
1887). 

After proper preparation, it is easy to recognise in what part of 
the embryonic nervous system cell-division is ocourring by the 
presence of karyokmetio nuclear figures. Author investigates 
various parts of nervous system during their development in all 
. classes of vertebrates. For the spinal cord nuclear figures are most 
commonly recognizable in the lining epithelium, to which cell- 
division appears to be more or less restricted. 


Bram-Wranr. 


50. Gambetta’s Brain. Ripmezr (Site. der K. B, A 
München, 1887, p. 69). 
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At the time of Gambetta’s death, it went the round of the 
newspapers that his brain was phenomenally small, 1100 grammes. 
This is'shown to be quite a mistake, Duval’s estimate of 1241 
grammes being confirmed. It is stated that the third left frontal 
convolution exhibited an unusual development. 


CrecuLaTIon. 


51. Circulation in the Brain. Ginrnue & Waaener (Medio. 
_ + Wochenschrift, 1887, parts 19 and 20). 


Experiments on curarised dog. Sinus transversus was placed 
in connection with the vena facialis postica. Quantity of out- 
flowing blood was measured by Ludwig’s kymograph. When the 
blood-pressure was raised by compressing the aorta there was a 
corresponding inorease in the venous blood flowing from the 
brain. When the vena cava was compressed, the reverse effect 
was produced. Raising the blood-pressure by asphyxia, strychnia, 
stimulating a sensory nerve, and other methods, always increases 
the outflow of blood from the brain. Ohloroform dilates the 
blood-vessels, but the accompanying fall in blood-pressure may 
reduce the outflow to zero. Morphia has no action. Amyl 
nitrite dilates the blood-vessels. The onset of an epileptic attack 

is marked by a great acceleration of the cerebral circulation. 


LITERATURE. 


52. Supplement to the Account of Acquisitions to the Anatomy 
of the Central Nervous System. Epmware (Schmidt's 
Jahrb. der Ges, Med. vol. coxv., 115). 


The Metamerism of the Head and the Vertebrate 
Theory of the SkulL—O. Graznpave (Morphologisches Jahrbuch, 
vol, xiii, part i, pp. 1-1f4, Nov. 1887). 


In the index of papers published during the last quarter will 
“be found the title of this most important article by Gegenbaur, 
which appears in the current number of .the Morphologtschea 
ahrbuch. It was impossible to include amongst the Abstracts an 
tline of this article, for dealing as it does with one of the 
abstruse problems in morphology, and attacking this problem 
its most technical side, it is one long closely-reasoned 
nt. The subject, however, is of great importance to the 
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neurologist; for no one can hope to understand the constitution 
of the central nervous system without taking its metamerism into 
account; and although it is impossible to give an absiract of 
Gegenbanr’s paper, for it does not contain a word which could be 
left out without detracting from the lucidity and force of the 
argument, it may be possible, from the great quantity of material 
which is here collected, to construct a less technical account, 
which will convey to the reader, who is not by profession a 
morphologist, an idea of the present position of the subject. 

It will be remembered that it was Goethe who ‘recognised, 
‘with the instinct of a great poet for nature’s harmonies, that the 
elements used in the construction of the skull are the same which 
in the trunk enter into the formation of the vertebral column. In 
Oken’s hands, the theory received a soientific form. Huxley, by 
his researches into the minutely discrete elements of the skull of 
the bony fishes, carried the problem as far as it was possible to 
carry it by an examination of the hard parts of the head. It was 
a question, up to this time, of the homology of the skull with the 
vertebral column. 

With the publication of Gegenbaur’s researches into the arrange- 
ment of the nerves of the head in Hexanchus, the question enters 
upon a new and greatly extended phase; for Gegenbaur shows that 
it is not merely a matter affecting the bony elements of the skull, but 
a question as to the segmentation of the whole head, which can be 
best studied in cartilaginous fishes, mora especially with regard to 
the arrangement of the cranial nerves. This is the form in which 
the problem has for nearly twenty years ocoupied the attention 
and tested the ingenuity of morphologists. There can be no doubt 
that the vertebrate head, complex and heterogeneous as it now is, 
has been gradually evolved from the anterior end of the body of 
an animal consisting of similar segments. The elements which 
enter into its formation can be classified, according to their 
funotion, in each single simple segment er metamer of the body of 
the vertebrate ancestor. The problems to be solved are, (1) the 
fundamental constitution of a metamer; (2)ethe number of such 
metamers entering into the formation of the head. The solutions 
of these problems are to be found in the arrangement of tho 
elements of the head in the lowest vertebi ates, and in the embryc 
of those higher in the scale. In studying the former, allowa 
must be made for digression trom the primitive type; in tho le 
for abbreviation of ancestral history. In both directions r 
amount of work has been done, and naturally the viows ¢ 
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most interested in the problem have become, with increased 
knowledge and thought, further and further elaborated, difficult to 
explain dnd difficult to reconcile. - 

In this masterly paper Gegenbaur does not attempt to add any- 
thing to our knowledge, but, to use a commercial phrase, takes 
stook of the additions and inferences of recent years, and subjects 
them to a searching criticism. Many a piece of fine-spun inference 
is, to our thinking, crushed by his titanic blows, and little more 
than the framework of the theory escapes annihilation. 

For a long time the tendency has been to increase the number 
of metamers fused in the head. From the four vertebra at one 
time supposed to enter into the constitution of the skull, the 
number of head-segments has been increased to nine or even 
more, and this because morphologists have formed a conception 
of each segment as consisting of a dorsal portion or somite, 
including a piece of the bas-cranial axis and brain case, with its 
musoulature and nerve; and a ventral portion depending from 
this as a hoop of bone or cartilage, with its muscles and nerves. 
Between each two visceral arches is a cleft, the visceral (or gill) 
cleft, and at the upper end of the cleft, perhaps formed from it, 
a sense organ with its nerve. All the visceral arches supplied 
by cranial nerves are included in the head, and regarded as pre- 
supposing segments of its dorsal part. The face in front of the 
mouth is also supposed to be formed of visceral arches, which 
again pre-suppose a segmentation of the anterior portion of the 
head. Indeed Dohrn goes so far as to regard the mouth itself 
as due to the coalescence in the median line of two visceral 
clefts. 

Tt is against this extreme view that Gegenbaur’s criticiams are 
levelled. If we may reduce his detailed reasoning to general 
terms, the argument runs thus:—The visceral arches are for the 
support of the pharynx, the gill olefts for the escape of water 
entering the mouth; theredbeing no reason to suppose that the 
mouth has shifted backwards, the presence of visceral arches in 
front of it would be maaningless. Again, while the second somite 
bviously belongs to the mandible (first visceral arch), and the 
somite tothe hyoid bone, the fourth somite gives rise to no 
ulature, and its relation to a visceral arch is uncertain. We 
no evidence that the posterior dorsal segments are congruent 
ir formation with the posterior visceral arches. The number 
efts in adult Selachians is subject to variation, and there 
indications of fusion and subsequent redivision, on 
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account of which the visceral arches lose all value in determining 
the segmentation of the posterior part of the head. In the same 
way the branches of the vagus nerve which supply them are not 
primitively independent, but are formed by the splitting of an 
originally single nerve. Before, however, discussing Gegenbaur’s 
conclusions, it would be well to give an account of that part of 
the evidence most interesting to neurologists, derived fiom the , 
disposition of the cranial nerves. 

1. Olfactory.—Marshall has attempted to bring this into the 
category of “segmental nerves,” and regards the nos, as a “gill 
cleft.” In this he is followed by Beard, who, however, considers 
` the nose as not itself a modified gill cleft, but as the sense organ 
developed in connection with a pre-existing cleft. It will be 
readily understood from what we have already stated with regard 
to Gegenbaur’s views that he ridicules the gill-cleft idea. He dis- 
cusses seriatim the reasons adduced in proof of the segmental 
character of this nerve, and finds that they have none of them 

anything to do with metamerism. 

2. Optic.—This nerve hardly comes into the discussion. Gegon- 
baur regards it aa like the olfactory outside the pale of segmental 
nerves. 

8. Oculomotor.—This Gegenbaur considers as clearly proved to 
belong to the first somite, a somite, however, which since it has no 
visceral arch is not an independent head segment. Van Wijhe 
has done important work in showing that the ciliary ganglion is 
not, as Krause supposed, the ganglion of the third nerve, but 
belongs to the ramus ophthalmicus profundus (nasal), plus a 
sympathetic ganglion. The ramus ophthalmicus profandus he 
- looks upon, however, as originally an independent nerve and not 

a branch of the Trigeminus. Sore cannot regard this as 
proved. 

4. Trochlearis.—This is of all nerves. the most difficult to 
account for. In mammals a purelg motor nerve, it gives in 
selachians also a sensory branch. Ontogeny has brought no 
new facts to light with regard to this nerge. Van Wijhe shows, 
however, that the muscle which it supplies is developed from thr 
second somite, He concludes, that it is a ventrad nerve-root of 
segment for which the ramus ophthalmicus profundus is a dor 
root. Considering, howevér, the peculiarity of its origin, in w` 

` respect it has all the characters of a dorsal root, Gegenbaur 
it very dificult to subscribe to Van Wijhe’s' view. - 

5. Trigeminal—Marshall and Spencer have shown 
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superior maxillary nerve is a branch of the inferior maxillary, just 
as the upper jaw which it supplies is in origin an outgrowth from 
the lower. Gegenbaur looks upon the ophthalmic division of the 
fifth as the ramus dorsalis of this segment. He considers the fifth 
nerve as a single nerve appertaining to the first complete cranial 
metamer. 

6. Abducens.—Its development shows that this nerve belongs 
to the third somite, to which also the second visceral arch or 
hyoid bone answers. Connections with other nerves have not 
been observed, and we find ourselves in the same case as with the 
oculomotor and trochlearis. It is interesting to notice that, 
although no one can suppose that it belongs to more than one seg- 
ment, the sixth nerve arises by several roots, a character which we 
may hence infer is without metameric significance. Both Marshall 
and Van Wijhe look upon the abducens as an anterior root of the 
facial, but its, place of origin proves that it and the trochlearis 
“cannot have the same morphological value. 

7. Facial and Auditory.—Thoere is no doubt about the origin of 
these’ two nerves from a primitively single trunk. The double 

- nature of the nerve is however regarded by several anatomists—as 
Wiedersheim, Van Wijhe, and Beard, as proving the existence of 
two segments; but all that ontogeny has done is to show that no 
second ventral branch exists, and that there is consequently no 
evidence of two ventral motameric portions. 

8. Glosso-pharyngeal.—This is the only nerve with regard to 
which there is no controversy. It courses along the arch com- 
prising the hyoid bone, That no ventral root is known for this 
segment is in accordance with the fact observed by Van Wijhe, 
that its somite is not developed into muscle. 

9. Vagua.—While Gegenbaur looks upon this as typically a 
segmental nerve, he does not consider that we have any evidence 
.as to the relation to the head of the gill arches which it supplies. 
The study of its development teaches us, that in origin it is a 

‘single outgrowth, which only subsequently becomes divided into 

several roots. x 

10. Hypoglossus. —This nerve Gegenbaur regards as the ventral 
root or roots af the vagus. Healso looks upon the branches, which 

‘ave been described as ventral roots E the vagus, as belonging to 

ı hypoglossal. 

. this Journal it. would be ies out of place to analyse the 

roe brought to bear upon the question from a study of the 
vment and adult constitution of the bones and muscles of 
202 
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the head. Enough has been said to show that this paper is a 
protest against the treatment of the subject which has recently 
come into vogue. Gegenbaur considers that it is impossible to 
reconstruct the head of a series of similar segments composed of 
parts of equal value. The formation of the visceral arches and 
the consolidation of the craninm are events belonging to different 
epochs. Only two segments, the mandibular and hyoid, present 
an equal development. throughout, the rest have undergone 
fusions and subsequent divisions by which the ‘relation to one 
another of the somitic or cranial portion and the branchial portion 
has been permanently dislocated. 

The morphological value of the head metamers is not the same 
for all. The first six are palingenetic; but even of these, four to 
six are rudimentary in their dorsal sections; seven to nine are 
cainogenetic ; ‘indeed the original head segments have probably 
fallen away, and their place has been taken by trunk segments. 
The lower branches of the vagus nerve belong to these secondary 
segments. 

It is very interesting to follow the author of this paper, in his 
description of the changes by which he imagines the permanent: 
head has been evolved. Amphioxus, he thinks, although not 
perhaps in the direct vertebrate stem, affords valuable data as to 
the structure of the animals which preceded the Craniota. It ` 
indicates that they possessed more somites and gills, and a more 
extended pharynx, than the Oraniota. The specialisation and 
increase in the development of the sense organs led to the for- 
mation of a brain. This again necessitated the consolidation and 
fixation of the anterior end of the body. The result was that of 
the somatio muscles, only those which found some new work to do 
—i.e. the movement of the eyes—were any longer of use; the rest 
disappeared, The head became more compact. The anterior gill 
arches increased in size; the posterior ones atrophied, and their 
place was taken by trunk segmentae As the eyes grew, the - 
animal became more effective. It adopted a better means of 
obtaining food, and turned one of its gill-arckes into a jaw. 

The author does not tabulate his conclusions (a table would 
‘have enabled one more quickly to grasp his resalts), but fror 
what has been already said it will be seen that he arranges t} 
head segments thus :— 

The'first somite with the ooulomotorius and ramus ophthal- 

_profundus do not constitute a metamer, since no venue e 
belongs to it. 
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The first metamer comprises the second sọmite, the jaw, the` 
trochlearis, the inferior maxillary, and its branch, the superior 
maxillaty, to the upper jaw. i 

The second metamer, the third and part of the fourth somite, 
the hyoid bone, the abducens and facial and auditory nerves. 

The third metamer presents a somite (the fifth), which gives 
rise to no musculature, and has consequently no nerve; to its 
visceral arch (the first permanent gill arch) belongs the glosso- 
pharyngeal -Nerve 

Of the.romaining metamers, only the first comprises a head- 
somite (which gives rise to no musculature), the others are - 
defective dorsally. The vagus nerve is common to them all. 

As we remarked at the commencement, the paper is one which 
might be translated with profit, but which will not bear 
abstiacting, and we can only hope that, by attempting to give 
an outline of its general tenor, we have not distorted its meaning 
by suppressing the subtleties and qualifications inherent to the 


bj 
i Arex. Hoi, M.D. 


Discussion at the International Medical Congress, 1887, 
on the Relationship of Syphilis to General Paralysis of 
the Insane—(The American Journal of Insanity, October 1887, 
p. 275, & seq.) 

The relation of Syphilis to General Paralysis of the Insane is a 
subject of the greatest theoretical interest and practical importance 
to the alienist. The subject was pretty, fully discussed at the 
recent meeting of the International Medical Congress, and as the 
‘American Journal of Insanity,’ in which a full abstract of the 
debate appears, is not readily accessible to most British readers, 
it may not be amiss to give a condensed statement of the opinions 
which were expressed by the chief speakers who took part in the 
debate. 

Dr. Savace (London) ‘ah opened the discussion, described 
several groups of cgses in which syphilis is related to general 
- paralysis. In the first group, he placed cases of syphilis of long 
standing whieh have been followed by general paralysis with 
scute symptoms. He stated that he had seen several cases of this 

‘ad in which, after seventeen, eighteen, or even thirty years’ 

‘ding of syphilis, there had been a sudden outbreak of general 
lysis, which in several’ cases had ended very rapidly. “Even 
' best cases,” he said, “I have been able to éxclude evidences 
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of intemperance, or of other exciting causes: in fact, I was able to 
exclude almost every other cause of general paralysis with which 
I was familiar.” i 

In another group, he placed ordinary cases of general paralysis 
of the insane, which run a perfectly ordinary course, with no 
longer and no more frequent remissions, with fits and sometimes 
without fita—in fact, in no way separable from ordinary general 
paralysis, with very definite histories of syphilis. 

In a third group, of which he had seen many examples, were 
included cases in which, after a well-marked history of primary 
syphilis, symptoms due to a local syphilitic nerve-lesion—such as 
paralysis of the muscles supplied by the third nerve, monoplegia, 
hemiplegia, simple aphasia, aphasia with hemiplegia, &o., appear, 
—are treated, in some cases are cured, by antisyphilitic treatment, 
and sooner or later become weak-minded, and develop symptoms 
of general paralysis of the insane. 

In a fourth group, cases of general paralysis starting in the 
spinal cord. With regard to these cases, he said: “ In introducing 
the subject, I would say that there are a number of writers who 
recognise the fact, that those patients who suffer from locomotor 
ataxy—if we call that a disease, and not an assemblage of symp- 
toms—the largest of them have got some syphilitic history; and 
one finds that, among general paralysis of the insane, a very fair 
proportion of them begin with locomotor ataxy. Well of course 
there are two or three groups: those who begin with locomotor 
ataxy, and develop into general paralysis of the insane; and those 
who begin with the ataxy and the general paralysis develop about 
the same time. Besides these, one gets more frequently, I think, 
cases of general paralysis in which syphilitio histories are present, 
and what J have called spastic symptoms, more for convenience, 
and in contrast to, the ataxic symptoms, and implying a general 
likeness. - 

“ My experience is that general paraèysis which depends upon 
syphilis, may run a somewhat unusual course, in so far as the 
remissions may be more frequent and the remissions may be more 
prolonged. . .. My own experience is, that I have seen only one 
thoroughly well-marked case of general paralysis*of the insane 
appear to get well; that is, he was able to administer his affair 
for some years, but he died ultimately of some obscure nervr 
disease under Dr. Ferrier. Unfortunately, no post-mortem 
allowed, and I am still inclined to think that, though appar 
cured, it was only a case of syphilitic general paralysis, in 
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‘there was a prolonged remission. My belief is, that general 
paralysis of the insane is a degeneration which may be set up by 
many causes. There is no special form of general paralysis which 
depends upon syphilitic changes; we may have quite a large 
number of cages of general paralysis in which there is a syphilitic 
history, yet not every case of general paralysis with syphilitic 
history depends upon syphilis. But I feel quite sure that there 
are one or two definite groups in which there is no doubt what- 
ever, and my belief is that the most important one is that in which 
local lesions of the nervous centres are present. I fear I am not 
able to say what these lesions may be. In speaking of the patho- 
logical changes yesterday, I said theré were no gummatous changes 
- found. I believe, if any are certainly dependent upon syphilis, it 
is those cdses where the symptoms are first of local nerve-cranial 
lesion, followed by more or less recovery, followed later by degene- 
ration ; and my belief is that, in the majority of these cases, the old 
lesion has formed a focus of degeneration. The only other group 
generally syphilitic are those ataxic cades in which the ataxio pre- 
cedes the paralytic symptoms by some considerable time.” 

Dr. Micxtx (London) expressed general concurrence with thé 
views of Dr. Savage. He had seen few cases of the first group 
mentioned by Dr. Savage; but he had often seen cases of the other 
two groups mentioned by Dr. Savage, in which the syphilis was a 
cause of general paralysis. i 

Dr. Laxspox Dowx (London) said: “I have had a great deal of 
experience in London hospitals of locomotor-staxy cases, and I 
think they are nearly ell of a syphilitic character; that they all 
respond. to antisyphilitio treatment; and that they are, as a rule, 
syphilitic. I am very strongly inclined to the belief in the 
syphilitic nature of locomotor ataxy. Is there any connection 
between locomotor ataxy and general paralysis of the brain? I 
have had the opportunity of- following out several cases very 
closely.” The particulars of a;case of locomotor ataxy, in which, 
after ten years, well-marked fatal general paralysis developed, 
were then related. 

Dr. YELLOWLEES (Glasgow) seid : “ We are all apt to have, and do 
have constantly, cases of general paralysis with constitutional 
syphilis passing its ordinary cause, and without anything ex- 

sptional whatsoever about it. I think we want to be careful in 

r deductions to the effect of syphilis in the history of the 

sase. They unquestionably coincide and concur in the same 

vidual, without the cerebral paralysis being at all perceptibly 
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modified thereby. That being so, I think we want to be ciri 
about our deductions. I concur, however, emphatically with what 
Dr. Down and Dr. Savage have said about the probable syphilitic 
origin of those cases which begin with spinal symptoms. The 
result seems to be that in cases of general paralysis occurring in 
patients with a history of constitutional syphilis, however, that 
we have the disease modified to a greater or local extent by local 
paralysis—and by a greater tendency to local paralysis than in 
the ordinary cases, and that this is the whole of the matter; at 
least I don’t know that our present knowledge gives.us farther 
light than this gives us.” 

Dr. Nicuots (New York) said: “In my experience I have only 
beon able to trace the existence of syphilitic disease or hereditary 
taint in about half the cases, and allowing for some uncertainty, 
in other cases it has been my-opinion that about two-thirds of our 
cases have had or may have had syphilis. In respect to .the 
remaining third it seems to me that it is pretty clear that they 


have not. I sympathise with what fell from Dr. Yellowloes. I ` 


have really doubted whether syphilis was an essential cause of 
general paralysis of the insane. It seems to me that those cases 
that I have not been able to trace to syphilis run their course more 
regulaily than those that I cannot. I have never been able to 
benefit a patient that has not had syphilis by antisyphilitic 
treatment, but I have retarded the disease in many cases in which 
I knew the patient had had syphilis. . .. I have supposed that 
excessive venery, excessive intellectual labour, and loss of sleep 
were the most efficient causes of general paralysis of the insane. 
These causes, it seems to me, will produce his form of mental 
disease independently of syphilis. It has seemed and does seem 
to me that pepo is not an essential cause i gene! al paralysis of 
the insane.” 

Dr. Serrzxa (New York) agreed with every material point 
advanced by Dr. Savage, and said’: “ There does seem to me to exist 
a group of cases in which, with a background of progressive 
dementia, the suddenness of development, of certain motor - 
symptoms and the suddenness of their disappearance, as also a 
peculiar lacunar disturbance of the memory, separatgs them from 
ordinary paretic dementia. Pathologically I think they are 
. characterised by two sets of changes; first, a peculiar form c 
endymal granulation in the ventrioles. In ordinary hydrocephal 
paretic dementia, and epilepsy the granulations are warty. 
syphilitic dementia I have found the reticular like the ridge 


Ki 
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_buttér left in separating the halves of a sandwich. In the central 
tubular. grey, particularly of the mesencephalon—and this accounts 
for the-oculo-motor troubles—small hemorrhages are common. I 
have brought with me, and have shown to some of the members 
present, specimens in which the exact localisation of a combined 
internal rectus and accommodation paralysis was possible. Both 
anatomically and clinically this disorder differed from ordinary 
paretio dementia of syphilitic origin. Amongst the accessory causes 
of the latter complaint tobacco is a most important one. The 
constantly growing evil seen in large capitals is the habit of 
imperfect coitus indulged in for the purpose of prevention of 
conception. This has a most deleterious effect upon the spinal 
apparatus. Another is the vicious habit indulged in by those who 
are losing sexual power. These certainly are causes of locomotor 
ataxy. I believe that wine, women, and worry are the most potent 
factors in causing general paralysis.” 

Dr. Huanxs (St. Louis, Mi.) said: “I have a conviction that 
there is something—a vascular condition, a microscopic vascular 
condition, which will ultimately be discovered to have preceded 
the coarser structural microscopic changes which we see in the 
arachnoid vessels in general paralysis. . . . As you know, we are 
now at a stage in regard tó general paralyais of the insane—we stand 
much as our ancestors did in regard to phthisis pulmonalis, and in 
regard to Bright’s disease and-other affections which have been 
closed as incurable, but which may yet be proved to be curable in 
certain stages and under certain circumstances. I believe general 
paralysis will yet be classified as a form of curable disease if taken 
early enough for treatment, not after they are sent to asylums, but 
those cases which come under the notice of the neurologist and 
psychiatrist, before they become fit subjects for the asylum. I 
have a conviction that the paralytic stage is one of capillary 
hyperemia, and the system to be gotten at is one which our 
pathologists must study fgr us.” ` 
- Dr. Savaen: “ As to the question of vascular changes, I have 
: quite thought with Pr. Hughes that if any cure is to take place 
it is to be when the case is taken early. The longer we have 
experience with the disease, and the more we get the early history, 
the length of time which the prodromal symptoms have existed 
is extended. I have within the last five or six years made it a rule ` 
vhen a patient became certainly and undoubtedly general paralytic, 

`d was recognised as such by his friends, then to issue a form of 
stion as to the very earliest changes in character, in hand- 
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writing, in vision of one kind or another; and in a very large 
number of cases, eight, nine, ten, or even twelve years hefore the 
patient became fit for certificates, there were signs of the disease, 
but I think that not in one case out of ten thousand would we be 
able to persuade the patient that he required reat or treatment. 
Especially in some cases with syphilis, I think early treatment 
will do good; but I am afraid the time is very far distant when 
we shall be able to persuade those that break down with general 
paralysis that they required treatment years before.” 

Dr. Hurp (Galesborough, IL): “ I would like to ask Dr, Savage a 
brief practical question. Granting that we have cases of general 
paresis of unmistakably syphilitic origin—I think we all agree that 
we do find them—is there any reason to anticipate benefit from 
antisyphilitic treatment? ” 

Dr. Savage: “Some patients, undoubtedly, with syphilitic his- 


__ tories who are suffering from general paralysis of the insane, rapidly 


pass under such treatment into conditions of temporary remission. 
The only case of prolonged remission that I have seen, or nearly all 
the cases that have syphilis and have piolonged remissions, were 
treated very definitely antisyphilitically. ... The consensus of 
opinion seems to be that I was right in saying that some cases of 
general paralysis undoubtedly come from syphilis. ..., We are 
cautioned by Dr. Yellowlees, and I take the occasion of saying I 
agree with him when he says we have ieached in this syphilitic 
tide of pathology the highest point, and that it is now time to 
make a short line. I think the border line that Dr. Spitzka has 
referred to, the cases of syphilitic dementia are the ones about 
which we shall always have the greatest difficulty. I do not 
pretend for a moment to be able to say when a case is brought 
before me: ‘this is a case of syphilitic dementia that will live for 
years, and which might fairly be called dementia organica.’, I do 
not pretend to be able to say that, nor to say, this demented case 
will not take on a more acute procegs and end as a general 
paralytic. I do not believe there are any defining lines in these 
cases. I think we are perhaps too prone ig be definite in these 
matters, especially since we know comparatively so little of the 
relationship between syphilitic dementia and syphilitic general. 
paralysis. Accept dementia in these cases, and if they end in this 
way, let us say they are cases of general paralysis of a demented 
type, starting with syphilis.” 
Byrom BRAMWELL, M.D 
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Cousot on Periodic Paralysis (Bevue de Méd. March, 1887, 
pp. 190-208).—Among the paralyses that accompany or follow 
upon abute disease, is a group that is attached to malaria, which 
have been called intermittent paralyses. Comparable to these 
in some points, though fandamentally distinct, is a group of 
transitory paralyses which do not follow any acute disease or 
come on at quite regular intervals, of which Dr. Cousot has 
observed five cases, and collected two others, and which he 
wishes to call periodic spinal paralyses, Dr. Cousot’s five cases 
were all rttembers of one family, viz. the mother, two of her four 
sons, and two of her four daughters. The family was in all 
essentials healthy. The parents died of small-pox; all the family 
were, as a rule, in good health, The four paralytic children were 
à good deal smaller in stature than the rest. The second son, 
Henri, was the patient selected for the closest examination. He 
was a man, æt. 34, and since he was 14 years old, had had three 
attacks of transitory paralysis. They became rather more frequent 
until he was æt. 20, and then remained stationary. He had 
typhoid fever, -æt. 10, but no other serious illness. He was only 
5 ft. high, but strong and athletic. When his attacks of paralysis 
were coming on, he first felt his knees weak, then his other joints; 
he. WAS, restless and tried to move about; there was no pain. For 
$ two ót thie hours the paresis increased, after nine or ten hours it 
had gradually disappeared. He remained fully conscious, and had 
no discomfort beyond a slight headache. He had been carefully 
put through all electrical tests for his muscular action and sensi- 
bility before an attack, and the results then obtained were devisive 
and normal; the fields of vision and colour were also normal. 
During an attack, whilst all his body and limbs, but not his 
head, was in a state of flaccid and complete paralysis, both 
muscles and nerves gave no reaction at all to galvanic or faradio 
excitation. As the paralysis began to go off, the reaction of the 
nerves to a ane cument was the first normal symptom to 
appear. 

Sensibility remained throughout perfect in all forms during the 
attacks ; but the reflexes, except the papillary, disappeared ; the 
sphincters wére.never relaxed. In his abnormal state he was 
covered all over with a peculiar oily sweat, a kind of seborrhca. 
The temperature in the mouth was 99-2. On seven consecutive 

ays these attacks were watched and tested; they lasted on an 
verage about ten hours, and as a rule began about midnight, or 
the early morning hours, and lasted till about midday and as 
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late as 2 pat. Once the fingers were movable, but, as a rule, the 
paralysis at the culminating point of the attack was completed in 
the arma, body, and legs, and the sensation perfect. 

In the mother of the family similar symptoms had shown them- 
selves about every fortnight. In François, æt. 36, her eldest son, 
they were of the same type as in Henri, but longer and more 
severe. 

In Emérance, the eldest daughter, æt. 32, the attacks appeared 
when she was 10 years old, and disappeared after the birth of her 
first child. % 

In Josephine, her sister, æt, 21, the symptoms came on when she 
was 10 or 11 years old, and 1ecurred nearly every week. In her, 
as in her sister, there was nevèr any menstrual abnormality. 

The cases are to some extent analogous to a case of Westphal’s.! 
A child, æt. 5, had scarlatina, with perhaps some nephritis, and a 
month later had an attack of temporary paralysis with thirst, 
sweating, and logs of electrical reaction in the muscles. These 
attacks recurred at first about every month, and afterwards more fre- 
quently. There was no history of nervous disease in the family ; 
the child seemed in all other respects in very good health. Hecame 
into hospital under Westphal’s care when he was 12 years old. 
Many attacks were watched, and one may be taken as typical. In 
the afternoon he said his right knee was giving way, and fell’on the 
_ floor; both legs were weak ; both arms grew equally weak. There 
was much thirst, and frequent desire to micturate without immediate 
power to doso. By midnight the paralysis was complete. When 
the patient was laid on his back, he could not move any limb ; there 
Was no contracture; there wus no plantar reflex, but the knee-jerk 
and cremasteric and abdominal reflexes were normal. Sensation 
and consciousness were natural; the muscles of the head, face, and 
eyes, natural also. Strong faradic stimulation of the nerves gave 
slight results; the trunk of the peroneal nerve could not be 
stimulated at all, and the muscles which it supplies gave no direct 
reaction to electricity. Next morning, the reaction to galvanism 
and faradism in the arms was much better, hough still slight in 
the legs. In the evening; the patient could walk, though he was 
weak. Subsequently, similar attacks occurred nearly every week. 
If the boy was warned by some prodromata of pain or weakness in 
the day, he could stop or lessen his attacks at night. 

Hartwig? relates a somewhat more complicated case of temporary 


} Berl. Klin. Woch., 1885, p. 489-509. 
2 «Dissertation, Hallo, 1874. 
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k in a man who had had tertian agne five years before. 
He also lost nearly all reaction to eleotrioity during the attack, 
and the’muscles of the head were unaffected. He improved much 
by treatment with quinine. 

These five cases had no present signs of intermittent fever about 
them, no shivering, pyrexia or enlargement of the spleen, and in 


` four of them there was no history of it. Westphal frankly admits 


that he cannot interpret his facts, and does not know where to place 
his case among nervous diseases. There would beastrong inclina- 
tion to pu down the cases to malingering, if it were not for the 
undoubted change in the reflexes and the electrical reactions. It 
may be correct to call it a paralysis of inhibition. But it would 
have to be remembered. that that goes a very little way towards 
explanation when we know of no cause for the inhibition. 

In one or two. cases the tungue was a little affected, and in 
Hartwig’s case the actions of coughing and sneezing. This would 
lead us to suppose that the exciting cause extended up into tho 
medulla; otherwise the-cases were purely spinal. 

The only case that would submit to treatment was the one first 
described (Henri —-). Quinine in large doses was first used with 
doubtful benefit; then strychnine, bromides and ergotin without 


_“success, Constant currents along the spine, and faradisation of the 


muscles seemed to do,slight harm. The actual cautery and 
potassium iodide led to no change. 

The process of treatment by suggestion is what Dr. Cousot would 
have preferred to use, but unfortunately. his patient was not 
amenable to hypnotic influence. 

i í A. T. Myers, M.D. Cantab. 


Gerhardt on the Diseases of the Cerebral Arteries— 


~ (Berliner Klinische Wochenschrift, 1887).—In a Lecture delivered 


at the Berlin Medical Sogiety (February 3rd, 1887), after com- 
menting on the special functional adaptations of the cerebral 
vascular system, the,relations of pressure in the cranial cavity, 
the- part played by the arteries in the produotion of brain 
disease, and tke government by the brain of its own vessels, the 
author ‘discusses certain affections of the latter, ie. aneurisms, 
rupture, emboli, and thromboses. Respecting the causation of 
aneurisms, he inclines to think .injury of more frequency 
than is generally supposed ; alcohol and syphilis, but especially 
the latter, to be powerful factors. The basilar, and next the - 
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middle cerebral, are the arteries usually affected by aneurism, 
whilst the vertebral also suffer frequently. In three of the 
latter pases, acute bulbar paralysis ocourred with uni-orbi-lateral 
paralysis. The symptoms are marked by a more sudden advent, 
and periodical retrogreasion, than is found in softening or 
hemorrhage. In these cases a systolic bruit can be heard on 
cranial auscultation. The latter should be used more frequently, 
in Dr. Gerhardt’s opinion. 

Emboli are found on the left-side in the proportion of six, to 
two on the right.” The left vertebral- offers especigg facilities 
to emboli, since its opening into the basilar is more constricted 
than the rest of its lumen, whilst from this it follows that the 
basilar is not often affected. In only about five per cent. of the 
cases of cardiac valvular diseases do emboli ocour; those from the 
valves chiefly pass into the left middle cerebral, those derived 
from the walls of the heart, into the right. 

In women, emboli are found in the proportion of two-thirds to 

‘one-third in men. In only one-third of -the cases ‘does-complete 
unconsciousness occur; where the latter is prolunged, it points.to 
heemorthage. 

Hemorrhage results from increased blood-pressure and diseased 
vessels as exciting and predisposing causes. ` G. considers miliary 
aneurisms as frequent, but by no means the sole occasions of 
the rupture.. In certainly twenty per cent. of the cases syphilis 
was a predisposing element. 

G. has found Prevost’s statements with regard to symptoms, 
correct in over two-thirds of his cases, t.e. the eyes turned to the 
sound side (or towaids the injured hemisphere), whilst in bulbar 
lesions, to the paralysed side; the reverse when the extremities 
are convulsed. Exoluding tobacco and alcohol, syphilis can 
account for most of the diseases of the cerebral arteries, especially 
those of bulb, therefore anti-syphilitic tieatment in nearly all 
cases may be tried. x EB 

. BRT. 


Rybalkin on Paramyoclonus Multiplex —(Mierzejewski 8 
Vestnik Klinitcheskoi í Sudebnot Psikhiatrit, 1887, vol. è pp. 223-235). 
—Dr. Jakov V. Rybalkin, of St. Petersburg, details the fourth 
Russian. (and the thirteenth international) case of a curious and 
still rather obscure neurosis, described in 1881 by Friedreich under 
the name of “paiamyoclonus multiplex” (of. ‘Bram,’ 1882, 
Vol. XVI. p. 186). The patient, a weak carpenter, aged 15, who 
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had badly fallen from a height (14 feet) about four years before, 
and who for-the last three years had bean daily engaged in 
heavy work-(sawing boards three inches .thick), that induced 
cramps in his limbs, passed through two distinct attacks, the first 
of which lasted five. weeks, and the second eight, and which were ° 
separated by an entirely freé interval of about ten months. ‘The 
symptoms (ds observed during the second attack) consisted in 
clonic contractions (a) of some symmetrical muscles of the upper 
- limbs (Mus. biceps, .triceps, pectorales major and minor, and 
supinatorgongus); (b) of those of the: right lower extremity (Mus. 
„vastus externus and internus, rectus fomoris,, biceps and semimem- 
branosus) ; (c) (occasionally) of those of the neck and body (Mus. 
sternocleidomastoideus, cucullaris, rectus abdominis, and long 
spinal muscles); (d) of the’ laryngeal muscles (closing the rima 
glottidis); and (e) (occasionally) of the masticatory muscles. The 
number’ of individual contractions usually varied.from forty to 
sixty and more a minute; but sometimes the movements followed . 
one ahother‘so rapidly that a tetanvid spasm of two or three 
seconds’ duration resulted. - [Tonio contractions, however, which 
_were observed in the patients of Maric, Bekhtereff.(cf. the 


‘London “Medical Record,’ August’ 1887, p. 837), did not occur in . _ 


_ théanthor’s.cise.] - The convulsions were kept within. their usual 
nioderate limits solely bythe patient's incessant voluntary ‘efforts, 
"When he ‘et his’ limbs. alone (uncontrolled), ` usual, slight 
‘twitchings of his limbs at-once ‘gave place to rapid jerk-like, 
| alternating flexions and extensions of the forearms, adductions of 
the arms, &o., the convulsions swiftly spreading over the muscles 
of-the neck and body. ‘The contractions remained absolutely 
' unaltered, during voluntary movements, but they distinctly ` 
decreased when the patient assumed’ a Yeoumbent position, or when 
his attention was diverted by reading or conversation ; they ceased 
altogether ‘during sleep (as in all. cases, except Bekhtereff’s) 
and strongly increased from. emotion, titillation of his soles, 
pricking with a pin, faradio shock, stripping his body bare, 
„pressure on the mugeles affected; &c. The contractions of the 
laryngeal muscles were invariably intensified from reading aloud, 
speaking, &o~» the patient suddenly losing his voice on such an 
effort (a8 in Homen’s case). ” They were, however, _present also 
-during quiescence of the organ, since the lad’s breathing even then 
‘remained interrupted and irregular. Muscular strength was 
.somewhat weakened in the right arm (dynamometer, 82 1. 22 r.). 
Co-ordination, cutaneous sensibility, galvanioand faradio irritability . ' 
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of muscles and nervés, trophic and vasd-motor functions, the 
higher senses and mind were quité normal,- But cutaneous reflexes 
‘were greatly exaggerated, while tendon refléxéa were consitlerably 
lowered (as in Homen’s cage).’ Under. the influence of valerianate 
` of zino (4 grain, three times daily): atid ascending. galvanisation 
of the spine, considerable improvement bteadily took place, and 
the contractions a panig disappeared dltogether. 
_ Vaimnrvs Tp1s0x, “m D. Benia); 
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